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ABSTRACT
Heavy episodic drinking (HED), also commonly referred to as “binge drinking”, has
been identified as a problematic drinking pattern among young people in many countries,
including Australia. It is a leading cause of unintentional injury and death among 18-24 year
old college students in the USA (Hingson, Heeren, Zakocs, Kopstein & Wechsler, 2002).
Over one third of Australian university students report that they have sustained an injury as a
result of their drinking (Roche & Watt, 1999). It has been proposed that most college students
overestimate the amount that their peers drink and this misperception of the norm tends to
lead students to drink more in an effort to keep up with the perception of what others drink
(Carter & Kahnweiler, 2000).
Study 1 aimed to determine the incidence of heavy episodic drinking in an Australian
university and examined the relationship that negative consequences as well positive
expectancies had on students’ drinking. The present research defined heavy episodic drinking
as the consumption of 5 standard drinks for males and 4 for females on one occasion. The
perceived norms hypothesis was tested to understand whether students overestimate the
drinking of their peers. Students were recruited from residence halls and through the School
of Psychology with an estimated response rate of about 12%. They completed a questionnaire
about their alcohol consumption and associated attitudes and behaviours. Of the 303
respondents, nearly 40% of the respondents were classified as frequent heavy episodic
drinkers (HEDs) where males consumed 5+ standard drinks in one occasion (4+ for females)
six or more times in a month. Overall, three-quarters of students in this sample reported
drinking at levels that placed them at elevated risk for future health damage in terms of the
AUDIT assessment of risk (Babor, Kranzler & Lauerman, 1989). Alcohol expectancies were
higher in frequent HEDs and they also experienced more negative consequences as result of
their own drinking and that of others. Students who engaged in heavy episodic drinking also
viii

tended to underestimate their own drinking when comparing themselves to other university
students.
Study 2 was conducted in order to be able to provide relevant normative data to
support an intervention that was designed to reduce the levels of HED (Study 3). A brief
online survey that comprised of six questions was circulated to students by email through
their faculties. For this study, the response rate is estimated at approximately 9%. Results
from this study indicated that 5.8% of the total sample of 2082 respondents never consumed
alcohol. Males consumed alcohol more frequently than females and also tended to consume
greater quantities. This pattern was also true for HED, with males engaging in HED on an
average of 1.38 times per week (SD = 1.41) and females on an average of 0.91 times per
week (SD = 1.11). Males also consumed more standard drinks per typical HED occasion than
females.
Study 3 involved development of an email “postcard” intervention aimed at reducing
alcohol consumption among university students by providing them with accurate normative
data as well as additional information about alcohol and its effects. The study recruited 119
student participants who were all HEDs. They were randomly allocated to one of three
conditions: control, generic or personalised. Measures were completed at pretest, posttest
(three months after pre), and 6 month follow-up. Respondents in the control condition
completed an assessment of their alcohol consumption and related behaviours at each of the
three time points. Respondents in the generic condition completed the assessments and
received normative feedback as well as 10 weekly e-postcards with generic information about
the effects of alcohol, how to estimate blood alcohol levels, costs of drinking, and protective
strategies that can be used to avoid alcohol-related negative consequences. Respondents in
the personalised condition received e-postcards with the same theme as participants in the
generic condition every week. However, in the personalised condition the e-postcard was
ix

individualised based on each participant’s responses to the baseline assessment. The
intervention did not appear to have an impact on students’ drinking. Quantity of alcohol
consumption significantly decreased over time, but there were no significant differences
between any of the groups on the outcome measures. Further, there were no changes in
students’ reported experience of alcohol-related negative consequences. It is notable that
nearly 54% of students in the present sample were in the Precontemplation stage of change
and while there was a significant shift to Contemplation at posttest, this change was not
sustained at follow-up. Overall, students did not rate each of the weekly e-postcards as being
particularly useful. Females endorsed e-postcards that gave information on personalised
normative feedback, information about standard drinks, identifying protective behaviours and
information on calorie content of alcohol as being more useful than males did. It is
recommended that feedback such as this along with a greater emphasis on motivational
strategies be integrated into future interventions to improve their effectiveness.
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CHAPTER ONE
INTRODUCTION
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1.1 ALCOHOL PROBLEMS IN THE GENERAL POPULATION
Alcohol is a major problem in Australia and most Western countries where
dysfunctional alcohol use causes a wide range of social, personal and financial problems,
which affect individuals as well as families and communities (Jordan & Oei, 1989; Kypri,
Sitharthan, Cunnignham, Kavanagh & Dean, 2005). In the United States alcohol intoxication
has been linked to almost half of motor vehicle fatalities, unintentional injuries, unsafe sex
practices and alcohol contributes to the leading causes of accidental death (Wechsler,
Davenport, Dowdall, Moeykens, & Castillo, 1994). Mayock (2004) notes that alcohol abuse
adversely affects not only physical and mental health, but also leads to personal, social and
financial difficulties. She indicates that in Ireland, there are strong links between alcohol and
public order offences, alcohol-related mortality is high and drink driving is also a significant
problem.
In Australia, alcohol intoxication has been implicated in approximately one third of
all road deaths and continues to be the number one cause of road deaths (National Expert
Advisory Committee on Alcohol [NEACA], 2001). In this report, it has been noted that prior
consumption of alcohol had occurred in about 70-80% of single vehicle nighttime crashes. In
fatal single vehicle crashes, moderately intoxicated drivers are more likely to be either under
25 years or between the ages of 25-39 years when compared to sober drivers (NEACA,
2001).
As a result of higher rates of alcohol misuse, related violence, suicide, injury and
certain diseases, these problems have been identified as major health policy issues for
Australian men who have been said to have a shorter life expectancy than women (NEACA,
2001).
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1.2 ALCOHOL PROBLEMS AMONG YOUNG PEOPLE (15-30 YEARS)
Binge drinking, or discrete episodes of heavy drinking, is a common form of alcohol
abuse among young people which is particularly unhealthy and dangerous because it is often
associated with unsafe sexual and criminal activities that are of societal concern and also
present as a general health issue (Furnham, 2004; Quigley & Marlatt, 1996). Indeed, recent
research in the US suggests that the leading cause of unintentional injury, assault and death
among 18-24 year old college students and non-college attending young adults is binge
drinking (Hingson, Heeren, Zakocs, Kopstein & Wechsler, 2002). In 1998, more than 1400
university students in the US aged 18-24 died from alcohol-related injuries, about 26.5% of
students drove while under the influence of alcohol and almost 40% had been a passenger
with a drink driver, about 6% were unintentionally injured as a result of their drinking while
7.5% were assaulted by another drinking student (Hingson et al., 2002). Between 1998-2001,
the alcohol-related deaths among 18-24 year old students rose by 6%, a rate which almost
exceeded the age group’s proportional population increase (Hingson, Heeren, Winter &
Wechsler, 2005). Compared to 1998, almost 7% of students were unintentionally injured as a
result of their drinking while nearly 8% were assaulted by another drinking student (Hingson
et al., 2005). Furnham (2004) notes that societal costs of excessive and binge drinking range
from driving accidents to absenteeism from work to impulsive behaviour and violent crime.
Quigley and Marlatt (1996) report that:
Rates of alcohol abuse and dependence are disproportionately higher among people
between the ages of 18 and 29 compared to other age groups. Almost one-fourth of
young men in the United States meet the criteria for 1-year prevalence for an alcoholuse disorder. Just over one-half of these men meet the diagnostic criteria only for
alcohol abuse, and the remaining men meet the criteria for alcohol dependence as
19

well. Prevalence rates for alcohol-use disorders are considerably lower for women in
this age range. (p. 187)
In Britain, the greatest consumption of alcohol occurs among 16-24 year olds, who do
not drink daily but do so often on the weekends. In a comparison of European alcohol
consumption patterns, over a 12-month period, the British (along with the Swedes) are twice
as likely to have binge drinking occasions when compared to the French and the Italians
(Furnham, 2004).
Among Australians aged 14-19 years, about 94% of males and 78% females who had
consumed 12 or more standard drinks (males) or eight or more standard drinks (females)
reported the intention of drinking to intoxication (NEACA, 2001). This pattern of drinking
has also been identified as a problem among 20-34 year olds, with 76 % males and 66%
females drinking alcohol in this manner.
Alcohol appears to play a significant role in adolescent culture with more than 66% of
14 – 19 year olds reporting that they had consumed alcohol in the past 12 months and around
30% drank at least weekly (NEACA, 2001). There is data to suggest that of those 14 – 19
year olds who had consumed alcohol in the past 12 months, 23% consumed seven or more
standard drinks at least once a week compared with 10% of adults. Further, there is evidence
to support the hypothesis that this group does not view drunkenness as harmful, with many
underage drinkers drinking with the goal of getting drunk quickly (NEACA, 2001).
Mayock (2004) maintains that a main reason that 18-23 year olds give for drinking is
to get drunk or to get a “buzz”. A majority of respondents seemed to value alcohol as a social
facilitator and as a psychoactive agent that allowed them to unwind after a week of work. The
following account indicates that the perceived benefits of drinking are closely related to a
desired level of intoxication.
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I drink more than I used to. I suppose it’s to relax, take it easy, have a bit of craic after
the week at work. If I went out and started drinking Smirnoff Ice all night that
wouldn’t get me drunk, wouldn’t do anything for me. Whereas if you go out and have
say a couple of pints of Budweiser and then go on to vodka and Red Bull, you’re
going to be drunk (Male, 22.5 years). (p.131)
While there were no gender differences in the importance of alcohol as a central
feature of their social lives and a “good night out”, young men were more likely to describe
their drinking as “heavy or excessive” (p.130). Mayock (2004) reports that many young
people had reported “losing count” of how much alcohol they had consumed on a night out or
openly admitted to having consumed volumes of alcohol far beyond their tolerance level. It is
interesting to note that while most young people will know precisely what and how many
illicit drugs they used during a night, the fact that they think it acceptable to lose count of
number of drinks indicates that due to its legal status and higher levels of social acceptance,
they might not recognize the seriousness of alcohol as a drug and consequences of
overconsumption.
1.3 DEFINING “BINGE DRINKING”
There is widespread consensus amongst researchers about the difference between
“moderate drinking” and “binge drinking” in terms of the potentially harmful nature of
“binge drinking”, but, there is no generally accepted definition of binge drinking. In addition
to disagreement about definitions, there is no consensus about what terminology to use when
discussing this phenomenon. Mayock (2004) notes that researchers use different terms such
as “heavy sessional drinking” and “risky single-occasion drinking” to describe this style of
alcohol consumption.
In the past decade, most researchers on youth alcohol use have used five or more
alcoholic drinks in a row (4 or more for females) as a standard measure of heavy drinking
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(Furnham, 2004; Wechsler & Kuo, 2000). In a letter to the editor of the Journal of the
American Medical Association, DeJong (2003) comments that this definition of abusive
drinking may have little clinical relevance because it does not take into account factors such
as the drinker's weight or drinking history, the time period over which the alcohol was
consumed, or whether food was eaten during the drinking episode. DeJong suggests that
researchers should avoid using number of drinks as indication of a problem but should focus
on the negative consequences of drinking in people’s lives, including the extent to which
alcohol interferes with a person’s family, social and work life.
Those responding to DeJong (2003) argued that consuming 5 or more standard drinks
(4 or more standard drinks for females) on a single occasion usually results in intoxication
and in impairment in performance of mental and physical tasks (Naimi, Brewer, Mokdad,
Denny, Serdula & Marks, 2003). They assert that most people who drink at these levels do so
with the intention of getting drunk and furthermore, binge drinking at these levels has been
statistically associated with adverse health outcomes in epidemiological studies. Wechsler
(2000) also argues that using number of drinks as a standard to define binge drinking allows
researchers to identify the number of students who are drinking at levels high enough to
significantly increase the risk of negative health, social, economic, and legal consequences
for themselves and for those around them.
Ongoing disagreement between researchers about what constitutes ‘binge drinking’
led to the editors of the Journal of Studies on Alcohol (JSA) setting the following guidelines
for researchers:
The term “binge” should only be used to describe an extended period of time (usually two
or more days) during which a person repeatedly administers alcohol or another substance
to the point of intoxication, and gives up his/her usual activities and obligations in order
to use the substance. It is the combination of prolonged use and the giving up of usual
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activities that forms the core of the definition of a “binge”. (JSA, as cited in Furnham,
2004, p. 25-26)
The JSA further recommends that when authors are referring to phenomenon other
than that described above, they should change their terminology. Instead of using “binge”,
they recommend use of terms like “heavy drinking”, “heavy use” or “heavy episodic
drinking”, “heavy episodic use”.
Guideline 2 (Reducing the risk of injury on a single occasion of drinking) of the
Australian Guidelines to Reduce Health Risks from Drinking Alcohol states that “on a single
occasion of drinking, the risk of alcohol-related injury increases with the amount consumed.
For healthy men and women, “drinking no more than four standard drinks on a single
occasion reduces the risk of alcohol-related injury arising from that occasion” (National
Health and Medical Research Council [NHMRC], 2009, p. 51).
Based on the recommendations of the JSA, the present research will use the term
“heavy episodic drinking” and will quantify heavy episodic drinking using the 5 standard
drinks (4 for females) on one occasion definition as this been widely used in international
research and is closest to the guideline set by the NHMRC (2009) for reducing the risk of
injury on a single occasion of drinking. It should be noted however that a standard drink in
the US is 12g ethanol while an Australian standard drink is 10g ethanol. Consequently, the
limits applied in this research are lower than those applied in the US.
1.3.1 RATIONALE FOR USING DIFFERENT STANDARDS FOR MEN AND
WOMEN
Women are considered to be more vulnerable than men to both the acute and chronic
effects of alcohol misuse (Wechsler, Dowdall, Davenport & Rimm, 1995). Women drinking
similar quantities of alcohol in the same time frame as men have been reported to have higher
blood alcohol levels (BALs) even when size has been taken into account (Lange & Voas,
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2001; NHMRC, 2009). Further, women consuming four drinks in a row were found to
experience the same level of harm as men consuming five drinks in a row (Wechsler et al.,
1995).
A number of gender differences contribute to this effect including factors such as
dispersal of alcohol in body water arising from the fact that women have proportionately
more body fat and less water than men (NEACA, 2001). In addition, women metabolise
alcohol more slowly than men and gastric metabolism of alcohol is almost abolished in
women who are alcohol dependent. Women who regularly consume more than two drinks per
day or five or more drinks on one occasion have been identified as having increased risk of
alcohol dependence (NEACA, 2001). Further, when compared to men, women consuming
alcohol at these levels were less likely than men to view themselves as being heavy or
problem drinkers (Wechsler et al., 1995).
1.3.2 RATES OF HEAVY EPISODIC DRINKING
Maxwell (2003) reports that more than one in five Australian and US teenagers over
14 years of age drinks five or more drinks in one sitting at least once a month. Fifty-three
percent of Australian teenagers and 32% of US teenagers reported drinking on a monthly
basis. Furthermore, 22.4% of Australian teenagers and 21.5% of US teenagers reported
consuming five or more drinks on at least one occasion in the past month. In terms of heavy
alcohol use, 6.5% of US teenagers reported drinking five or more drinks on each of five or
more days in the past month, while 13.5% Australian teens reported drinking five or more
drinks at least weekly.
NEACA (2001) reports that alcohol plays a significant role in adolescent culture and
is regarded as a group activity for younger age groups. According to the 1998 National Drug
Strategy Household Survey, more than 66% of 14 – 19 year olds were recent drinkers
(consumed alcohol in the past 12 months), and around 30% drank at least weekly. There is
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data to suggest that of those who were recent drinkers, 23% of 14-19 year olds consumed
seven or more standard drinks at least once a week compared with 10% of adults. The
NEACA (2001) report maintains that this group does not necessarily see drunkenness as
harmful and there is some evidence to support the hypothesis that many underage drinkers set
out to get drunk and do so quickly.
King, Taylor and Carroll (2005) found that there was a reduction in the proportion of
Australian teenagers who reported consuming alcohol between 2000 and 2004. Despite this
reduction, they report that of the teenagers who were drinking in 2004, 44% of female
drinkers and 34% of male drinkers were consuming alcohol at higher risk levels. High risk
levels were defined as at least five and seven standard drinks on one occasion for females and
males respectively. They note that while there are high numbers of teenagers who drink to
levels of intoxication (e.g. 3 or 4 standard drinks for young and inexperienced teenage girls or
5 or 6 drinks for similarly young and inexperienced teenage boys), they remain categorised as
lower risk drinkers. They concluded that the number of teenagers drinking to intoxication and
putting themselves at risk of harm remains a significant cause for concern.
1.3.3 INFLUENCE OF GENDER ON DRINKING PATTERNS
The NEACA (2001) report established that there are gender differences in the age of
onset and patterns of alcohol consumption. Men usually begin drinking at an earlier age
compared to women (16 years compared to 18 years of age). In general, women of all ages
tend to consume less alcohol than men and are also more likely to be non-drinkers. While
Mayock (2004) found no gender differences in the importance of alcohol as a central feature
of their social lives and a “good night out”, young men were more likely to describe their
drinking as “heavy or excessive” (p.130).
Williams and Debakey (as cited in Tucker & King, 1999) also report significant
gender differences suggesting that, at all ages, men use and abuse alcohol and other drugs at
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higher rates than women. This finding is supported by Australian research which suggests
that gender differences may be due to higher rates of exposure to heavy alcohol and drug use
among males than females (Teesson, Hall, Lynskey, & Degenhardt, 2000). However, social
changes, such as tolerance of female drinking and more opportunities for young women to
drink under more liberal licensing laws, may be reducing the differences between younger
men and women (Teesson et al., 2000). This hypothesis is supported by findings that drug
and alcohol use by teenage girls in Australia and the United States has increased to the point
that they are now using substances at rates similar to boys (Maxwell, 2003). While levels of
alcohol use were lower for girls in the US, there was no significant difference between boys
and girls in their levels of binge or heavy alcohol use in Australia (Maxwell, 2003). It was
found that 21.2% of girls and 23.4 % of boys in Australia reported binge drinking five or
more drinks on at least one drinking occasion on a monthly basis. Of these, 11.8% of girls
and 15.1% of boys reported this drinking pattern at least weekly. Similarly, Mayock (2004)
reported clear gender differences in Ireland in 1998 but these were not found in 2002. It was
reported that girls’ consumption more than doubled in these years and Mayock concluded
that young people of all social classes experiment with alcohol at an early age and many are
regular drinkers by their late teenage years. By the age of 18 years, almost all respondents
reported a dramatic increase in the frequency and intensity of their alcohol consumption
(Mayock, 2004). Therefore, while the gender gap in terms of alcohol consumption appears to
be closing, it would be worthwhile to continue to monitor gender differences to be aware of
changes in trends as they occur.

1.3.4 ALCOHOL CONSUMPTION AMONG UNIVERSITY STUDENTS
Research indicates that there is a difference between the drinking habits of university
students compared to that of their same-age non-student peers as university students consume
more alcohol than their same-age peers (Kypri, Cronin & Wright, 2005; Kypri, Langley,
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McGee, Saunders & Williams, 2002; Kypri, Langley & Stephenson, 2005; Roche & Watt,
1999; Wechsler et al, 1994). Furthermore, a higher percentage of college students than sameage non-student peers report heavy episodic drinking and driving under the influence of
alcohol (Hingson et al., 2005; 2002). In the United States, young adults in college have a
higher rate of binge drinking (40%) relative to their non-college peers (Quigley & Marlatt,
1996). The authors suggest that this difference may be due to the fact that most students have
easier access to parties and alcohol, as well as non-college students’ earlier adoption of adult
roles involving work or marriage. There is evidence from different parts of the world that
college students have a higher prevalence of alcohol consumption and alcohol-use disorders
relative to noncollege youth (Dawson, Grant, Stinson & Chou, 2004; Kypri, Cronin &
Wright, 2005). Karam, Kypri and Salamoun (2007) note that during their college years,
“students pass through a phase of vulnerability (intellectually, emotionally and socially), in a
new environment characterised by considerable peer influence, and often aggressive
promotion of alcoholic beverages” (p. 213).
Kypri et al (2002) provide data from New Zealand where 49% of males and 36% of
females aged 18-19 years reported binge drinking at least once a week; compared to 52% of
males and 46% of female students who drink at binge levels approximately twice a week.
Roche and Watt (1999) provide Australian data comparing drinking at harmful levels for
students and young people in the general population. They found that 44% of 17-24 year old
male university students reported consuming seven or more standard drinks during a typical
drinking occasion compared to 28% of 20-24 year old males in the general population.
Similarly, 47% of females students (aged 17-24 years) reported drinking more than five
standard drinks in a session compared to 39% of 20-24 year old women in the general
population. Further, Roche and Watt also report that 56% of 20-24 year old female university
students reported drinking alcohol at a level considered to be harmful, compared to 39% of

27

their comparable peers in the general population. Wechsler et al conclude that drinking
behaviour that would otherwise be classified as alcohol abuse becomes both “socially
acceptable and even desirable” on college campuses, despite evidence that it contributes to
automobile crashes, injury, violence, suicide, and high-risk sexual behaviour.
In the United States, the legal drinking age is 21 and thus alcohol is illegal for most
undergraduate students. Despite this fact, alcohol is used on most university campuses to the
extent that problem drinking among students and alcohol abuse has been identified as a
serious problem on campus (Syre, Pesa & Cockley, 1999; Wechsler et al, 1994). Wechsler et
al (1998) stated that “binge drinking is by far the single most serious public health problem
confronting American colleges” (p. 57). They report that 44% of college students in their
study were classified as binge drinkers and provided evidence that this is consistent with
other studies which have also found that 40-42% of students in their studies were binge
drinkers.
Heavy alcohol consumption often poses serious risks for drinkers and for others in the
college environment including unplanned and unsafe sexual activity, physical and sexual
assault, unintentional injuries, other criminal violation, interpersonal problems, physical or
cognitive impairment, and poor academic performance and problems with the legal system
(Park, 2004; Wechsler et al., 1994). A USA national report found that alcohol was involved
in two-thirds of college student suicides, in 90% of campus rapes, and in 95% of violent
crime on campus (Wechsler et al.). In New Zealand, a substantial proportion of tertiary
students frequently consume alcohol at rates that are considered to be above recommended
limits, thereby increasing their risk of experiencing a range of chronic health problems (Kypri
et al., 2002). Further, both male and female students in their sample consumed 40% more
than recommended levels for number of standard drinks per occasion (heavy episodic
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drinking), thus putting them at substantially elevated risk for a variety of acute outcomes,
intentional and unintentional injuries, criminal convictions and sexually transmitted diseases.
1.3.5 NEGATIVE CONSEQUENCES OF HEAVY EPISODIC DRINKING
Furnham (2004) quotes American data which identifies that a higher percentage of
binge drinkers than non-binge drinkers reported having experienced alcohol-related problems
since the beginning of the school year. Furnham further notes that societal costs of excessive
and binge drinking range from driving accidents to absenteeism from work to impulsive
behaviour and violent crime. Furnham reports that:
Frequent binge drinkers were 21 times more likely than non-binge drinkers to miss class,
fall behind in school work, engage in unplanned sexual activity, not use protection when
having sex, damage property, be hurt or injured, drive a car after drinking and get into
trouble with campus police…As a result of another student’s drinking, 71% reported that
sleep or study was interrupted, 57% had to take care of an intoxicated student, 36% had
been insulted or humiliated, 23% had experienced an unwanted sexual encounter, 16%
had property damaged, 11% had been pushed, hit or assaulted, and 1% had been the
victim of sexual advance, assault or “date rape. (p. 27)
Kypri et al. (2002) report that more than one-third of respondents in their study
reported experiencing blackouts as a result of drinking and 17.5% of males and 12.4% of
females reported significant difficulty in concentrating. The authors maintain that given the
fact that the primary objective of being tertiary students is to gain an education, it is possible
that excessive drinking may be interfering with students’ academic performance and hence
needs to be addressed.
In Europe, rates of polydrug use are much higher and most prevalent among urban
youth with a significant link between drugs and alcohol (Mayock, 2004). High-risk alcohol
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use and binge drinking by teenagers is of major concern because these patterns may increase
the risk of illicit drug use (Furnham, 2004; Maxwell, 2003).
Injuries caused by accidents or violence are the most common types of harm incurred
by young people and young adults as a result of drinking (NHMRC, 2001). Over one third of
Australian university students surveyed reported sustaining an injury as a result of their
drinking in the previous 12 months (Roche & Watt, 1999). The NHMRC (2001) report cites
research which found that of United States college students presenting at an emergency
department with an injury, 16.4% of the injuries were alcohol-related and students in their
first year (i.e. younger students) were at greater risk.
People other than the drinkers are also affected by high drinking levels. At colleges
with high ‘binge’ levels, the students who did not ‘binge’ were more likely than those at
schools with low ‘binge’ levels to experience assaults, property damage, interrupted sleep,
unwanted sexual advances, serious quarrels and having to take care of a drunken student
(Weschler et al., 1994).
Quigley and Marlatt (1996) note that in the United States young adults are
overrepresented among alcohol-related traffic fatalities. The authors assert that while 16-25
year olds account for only 15% of US licensed drivers, they constitute 28% of drinking-driver
fatalities and further make up 30% of all alcohol-related driving fatalities, including driver,
passenger and non-occupant fatalities. Chikritzhs and Pascal (2004) have observed a similar
pattern in Australia and report that alcohol is a major contributing cause of death and
hospitalisation for Australians aged 15–24 years. Most of alcohol-related harm experienced
by young people is caused by episodes of drinking to intoxication and is generally referred to
as ‘acute’ (e.g. road injury, violent assault, suicide and drowning). Young people and young
adults dominate in figures on alcohol-related injury (Chikritzhs, Stockwell, Heale, Dietze, &
Webb, 2000). Between 1990-1997, over half of all serious alcohol-related road injuries (52%)
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were sustained by people aged 15–24 years, and a further 23% sustained by young adults in
the following age bracket, of 25–34 years (Chikritzhs & Pascal, 2004). Further, 15-24 year
olds accounted for 32% of all alcohol-attributable hospital admissions for injuries caused by
violence. Between 1993-2002, alcohol-attributable injury and disease caused by risky/high
risk drinking led to about 15% of all deaths amongst 15-24 year old Australians (Chikritzhs
& Pascal, 2004).
Despite the seemingly high rates of negative consequences associated with heavy
alcohol consumption, “young people almost always described their nights out in positive
terms” (Mayock, 2004, p. 129). This may be due to the fact that many young people see
alcohol as a social facilitator and as a result, they tend to form more positive than negative
associations with alcohol use (Mayock, 2004).
1.3.6 ALCOHOL EXPECTANCIES AND STUDENTS’ PERCEPTION OF POSITIVE
AND NEGATIVE CONSEQUENCES OF DRINKING
Researchers (as well as parents and univerisity administrators) have asked the
question time and again as to why students engage in heavy episodic drinking. Despite the
numerous negative consequences that students are at risk of experiencing, they continue to
take part in this dangerous and potentially fatal pattern of drinking. Alcohol expectancies are
beliefs that represent the anticipated positive and negative consequences associated with
drinking and thus motivate drinking behaviours (Grube & Agostinelli, 1999). When someone
has more positive expectancies about drinking and perceives that these outcomes will occur,
the more likely it is that they will drink. These authors maintain that there is a substantial
body of research which demonstrates that such expectancies are important correlates of
adolescent drinking and drinking problems.
In their study about the perceived consequences of adolescent drinking, Grube and
Agostinelli (1999) found that drinking was most frequent when there was a “low subjective
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probability of negative consequences combined with a high subjective probability of affective
enhancement” (p. 310). However, drinking was relatively low if the subjective probability of
affective enhancement and social facilitation was low. Grube and Agostinelli also found that
drinking was relatively infrequent among adolescents who attributed both positive and
negative consequences to drinking.
Leigh and Stacy (1998) maintain that repetitive alcohol use strengthens the
association in memory between alcohol concepts and outcomes. They found that positive
outcome associations are more strongly related to drinking habits than negative outcome
associations. Conversely, they also found that negative affect is less probable and therefore
less likely to be associated with alcohol. They conclude that these findings imply that heavier
alcohol use leads to stronger associations with positive than negative consequences.
While statistics indicate that there are many dire consequences to excessive drinking
among young people (see prior section), it would seem that these consequences are not
recognised by most young people who drink. This could be because the negative
consequences experienced by most young people who drink excessively are not as serious as
the statistics would indicate. In a study exploring university students’ positive and negative
consequences of drinking, the most severe negative consequences experienced by students in
the past 2 months as a result of their drinking were hangovers/sickness and kissing/sexual
activity (Park, 2004). Further, students reported their experiences of positive consequences of
drinking as being stronger and more frequent than their experiences of negative
consequences. Gender differences were apparent in that men reported experiencing higher
levels of positive and negative consequences than women.
In the Park (2004) study, positive consequences of drinking included things like
meeting new friends, facilitated socialising, romantic encounters, having sex and stress relief.
These findings are consistent with those of studies of positive expectancies that have found
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that “alcohol’s inherently reinforcing properties increase the likelihood that positive affect
will be encoded every time alcohol is consumed” (Park, 2004, p. 319). Park notes that since
students perceive that they experience more positive consequences as a result of alcohol use,
these positive consequences are more salient than negative ones and appear to reinforce their
positive expectancies of alcohol. Students noted that positive consequences reinforced their
beliefs that drinking alcohol leads to more fun, better times with friends, less tension, and
easier socialising and such beliefs may lead to continued drinking in the future (Park, 2004).
While students (especially women) reported that they intended to drink less or more carefully
following a negative experience, they were also likely to drink more as a result of their
positive experiences.
Park’s work highlights the challenge that is encountered when working to change the
drinking habits of this population. On one hand, there is evidence showing that heavy
episodic drinking has serious and often dire consequences (e.g., Hingson et al., 2005; 2002;
Wechsler et al., 1994) and on the other hand, students’ self-report that they encounter positive
consequences more frequently than serious negative consequences. Based on this, it seems
unlikely that students will be motivated to change their drinking habits unless they experience
the serious negative consequences themselves.
1.3.7 PERCEIVED NORMS
In addition to various positive reasons for drinking, peer influence has been identified
to be the most common environmental factor for adolescent drinking and the single best
predictor of young adult drinking (Dimeff, Baer, Kivlahan & Marlatt, 1999). In recent years,
authors have presented evidence that peer drinking norms have been demonstrated to have a
greater influence on drinking behaviour of university students compared with the influence of
parents, resident advisers, and faculty (Neighbors, Larimer et al., 2004; Neighbors, Lee,
Lewis, Fossos & Larimer, 2007). Through the processes of modeling and imitation, students
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tend to “socialise one another to drink” (Dimeff et al., p. 11) and since students tend to also
associate with peers who are similar to themselves, they continually reinforce each other’s
drinking behaviour (Dimeff et al., 1999). This is especially true for students who live in
campus dormitories or residence halls, where heavy drinking has been found to be highest
(Werch, Pappas, Carlson, DiClemente, Chally & Sinder, 2000).
Vicary and Karshin (2002) claim “binge drinking” is predicted by the belief that
heavy drinking is the norm among college students. It has been proposed that most college
students believe that their peers drink more than they actually do and this misperception of
the norm tends to lead students to drink more in an effort to keep up with the perception of
what others drink (Carter & Kahnweiler, 2000). This is known as the perceived norms
hypothesis (Thombs, 2000), whereby most college students overestimate the drinking around
them. As a result of these exaggerated perceptions, students feel pressured to increase their
drinking to conform to the perceived norm.
Werch et al. (2000) also note that:
Biases in the perception of drinking norms and peers’ alcohol consumption have been
identified as a common phenomenon among college students. Perceptions of peer drinking
behaviours and peers’ approval of one’s drinking have also been identified as significant
predictors of personal drinking patterns and have been suggested as targets for potential
interventions. (p. 86)
Borsari and Carey (2000) provide further support for this theory and maintain that
perceived norms influence a person's alcohol consumption because they allow the person to
compare personal alcohol consumption to the perceived norms. In addition to this, they
involve the application of exaggerated norms as a standard for one's own behaviours. The
authors present evidence from studies which have found that heavy drinkers tend to justify
their drinking because they view other’s drinking as heavier or riskier than their own. Borsari
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and Carey (2001) found that university students tend to overestimate how much their peers
drink and those who overestimate social norms tend to drink at higher levels than those who
perceive norms accurately. Vicary and Karshin (2002) found that students’ perception of
typical drinking within their own peer groups was significantly higher than actual self-reports
indicated. The authors maintain that inaccurate beliefs about normative drinking can lead
students to condone their own excessive drinking and related behaviours or even influence
them to greater use. Furthermore, “a permissive peer culture is likely to develop on campus
when norm setting by institutional authorities is weak or inconsistent” (Thombs, 2000, p. 76).
Kypri and Langley (2003) maintain that social norms provide guidance about
acceptable behaviour in various contexts and use attribution theory as a framework to explain
why normative misperception occurs. Heider’s attribution theory (as cited in Kypri &
Langley, 2003, p. 829) explains the way in which people attribute motives to the actions of
others’. In exploring why normative misperception occurs, Kypri and Langley (2003) argue
that:
According to attribution theory, students probably possess limited information about
the actual drinking behavior of their peers. Periodic observations of salient behaviors,
such as drunkenness, lead to the assumption that such behavior is typical, thereby
elevating perceived drinking norms. The individual's assumptions are assumed to be
least accurate for groups with whom they associate least. Accordingly, a student's
estimate of her closest friends' drinking levels should be better than her estimates of
drinking levels for students in general and for other young people in general. (p. 829)
Kypri and Langley (2003) further assert that students who drink heavily and
overestimate their peers’ drinking behaviour are more likely to perceive their own heavy
drinking as normal and acceptable behaviour, rather than as problematic. As a result, they
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posit that interventions that seek to correct normative misperceptions may therefore be
appropriate.
1.3.8 SECTION SUMMARY
Alcohol use, particularly heavy episodic drinking, among young people has been
identified by governments and researchers as a public health concern warranting study in
order to understand this pattern of drinking. Given that there are differences in the drinking
patterns of university students compared to young people in the general population, it is
important for researchers to focus on this cohort of young people who are at high risk of
acute injury and long-term consequences as a result of their heavy episodic drinking during
tertiary years. While a substantial amount of literature exists on alcohol use by Australian
youth, much of the published research about university students has been conducted overseas,
especially with North American tertiary institutions. As a result, there is a dearth of studies
that explore the drinking patterns of Australian university students (Karam et al., 2007;
Roche & Watt, 1999). The primary aim of the present research is to bridge the existing gap in
Australian literature. This research will identify rates of heavy episodic drinking at a
university in Australia. Further, it will explore negative consequences experienced by
students as well as positive drinking expectancies that they hold. The perceived norms
hypothesis will be tested to understand whether students overestimate the drinking of their
peers and finally the efficacy of an intervention for heavy drinking students will be assessed.

1.4 INTERVENTIONS USED TO ADDRESS HED AMONG
UNIVERSITY STUDENTS
The extensive nature of problems relating to heavy episodic alcohol use among
university students has prompted researchers to find effective treatments to reduce the
prevalence of the problem as well as reduce the amount of alcohol use among heavy drinking
students. In a recent meta-analysis for 62 RCTs designed to assess the efficacy of alcohol
36

misuse prevention programs for university students, Carey, Scott-Sheldon, Carey and
DeMartini (2007) found that various forms of interventions reliably decrease the quantity and
frequency of drinking by university students, as well as negative consequences experienced
by both drinkers and non-drinkers. Some of these interventions are discussed in the following
section.
1.4.1 EDUCATIONAL/AWARENESS PROGRAMS
Larimer and Cronce (2002) identify three types of educational programs that have
been used in an attempt to reduce heavy drinking among university students:
1) Information/knowledge programs were based on the assumption that students misuse
alcohol (and other substances) due to a lack of knowledge or awareness of health risks
associated with those substances. The premise of informational programs is that an
increase in knowledge regarding the negative effects of these substances would lead
to a decrease in use. The authors conclude that despite the fact that several studies
using this approach did demonstrate changes in knowledge or attitudes following the
interventions, overall they provide little support for the efficacy of these approaches
in reducing alcohol use.
2) Values clarification programs are designed to help students evaluate their goals and
incorporate responsible decision-making about alcohol use into these goals or values.
Larimer and Cronce (2002) note that methodological limitations of studies that have
used this approach to date make it very difficult to draw reliable conclusions from the
data and therefore provide little support for the efficacy of these programs.
3) Normative re-education programs involve the provision of accurate normative
information to students about peer drinking rates and problems in an effort to modify
students' attitudes about the acceptability of excessive alcohol consumption.
Normative re-education has been implemented in a variety of ways and the nature and
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efficacy of these programs will be discussed in greater detail at a later stage in this
review.
After reviewing several outcome studies and meta-analyses evaluating traditional
informational/values clarification programs with college students that had been conducted
over 15 years, it was concluded that typical education/awareness-based programs produced
no or very small effects on behaviour change in college students (Larimer & Cronce, 2007).
Based on these findings, Larimer and Cronce (2007) conclude that implementing approaches
based solely on informative or awareness models is a poor use of resources on college
campuses. They noted that peer-based normative re-education programs showed some
support but most studies testing these approaches have significant limitations, such as small
sample sizes, attrition and lack of appropriate control groups. They conclude that more study
in this area is required understand the best methods of providing such intervention on
university campuses, with particular attention on testing the efficacy of these interventions
with high-risk groups of students.
1.4.2 REDUCING ALCOHOL USE BY CHANGING NORMATIVE BELIEFS
Interventions that have involved changing perceived drinking norms have shown
considerable promise in addressing heavy drinking among college students (Borsari & Carey,
2000; Collins, Carey & Sliwinski, 2002; Larimer & Cronce, 2002; Neighbors, Larimer &
Lewis, 2004). A review of three studies (Walters & Neighbors, 2005) found two had strong
evidence for changes in perceived norms as a mediator for intervention efficacy (Borsari &
Carey, 2000; Neighbors, Larimer et al., 2004). Neighbors, Larimer et al. (2004) explain that
perceived norms include descriptive norms (i.e., perceptions of how much others drink), as
well as injunctive norms (i.e., information about what others consider to be acceptable
drinking practices).
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It is suggested that perceived norms influence a person's alcohol consumption because
they allow the person to compare personal alcohol consumption to the perceived norm
(Borsari & Carey, 2001). More specifically, perceived norms influence drinking because they
involve the application of exaggerated norms as a standard for one's own behaviours.
Thereby, other’s drinking is exaggerated in relation to actual norms and people increase their
own drinking to keep up with the exaggerated norm. Borsari and Carey (2001) present
evidence from studies which have found that heavy drinkers tend to justify their drinking
because they view other’s drinking as heavier or riskier than their own. Therefore, presenting
heavy-drinking students with information indicating that actual peer drinking norms are
lower than their estimate and that own drinking is elevated based on their incorrect
perception of others’ drinking may be sufficient to develop a discrepancy between one's
values and one's behaviours (Borsari & Carey, 2001; Collins et al., 2002; Riper, van Straten,
Keuken, Smit, Schippers & Cuijpers, 2009).
Neighbors, Larimer et al. (2004) note that peer drinking norms have been found to
have a larger influence on personal drinking behavior of college students compared with the
influence of parents, resident advisers, and faculty. They found that presenting feedback to
students about their own drinking, their estimates of other students drinking and actual
student drinking rates was more effective among students who drank primarily for social
reasons. The explanation provided for this finding was that individuals who drink for social
reasons may be more interested in a social comparison.
Thombs (2000) maintains that normative education has promise for correcting
misperceptions about others’ drinking as it attempts to alter permissive social environments
by disseminating messages that inform students about the true norm. The premise of the
strategy is that students’ drinking behaviour is guided by their perceptions of the norm on
campus. Therefore, if students perceive the prevalence of heavy drinking to be low, they will
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curb their own heavy drinking in an effort to conform to the prevalent norm. Thombs asserts
that by providing accurate normative data about drinking on their own campus to students,
attention is drawn to the drinking practices of the so-called silent majority, rather than
focused on the deviant behaviour of heavy-drinking students.
Several studies have found that providing normative feedback has been effective in
reducing alcohol use among college students (Agostinelli et al., 1995; Collins et al., 2002;
Kypri et al., 2004; Larimer et al., 2007; Neighbors, Larimer et al., 2004; Lewis, Neighbors,
Oster-Aaland, Kirkeby & Larimer, 2007; Murphy et al., 2004; Neighbors et al., 2006;
Walters, Bennett & Miller, 2000). This indicates that there is potential for strategies that
target social norms to be effective in reducing student alcohol intake as they provide a link
between normative beliefs and drinking behaviour. It has been suggested that correcting the
misperception of the norm could be instrumental in changing alcohol consumption levels
among students because it gives students new information upon which they can base their
decisions about drinking (Carter & Kahnweiler, 2000). Social norms strategies are designed
to publicise a more accurate norm and are expected to result in decreased alcohol
consumption as students change their behaviour to fit in with their campus community.
The extent to which changing social norms has an impact on changing drinking levels
among university students been tested using varying levels of intervention and this will be
discussed in detail below.
1.4.3 MOTIVATIONAL ENHANCEMENT AND FEEDBACK BASED
APPROACHES
Motivational enhancement and feedback-based approaches have received
considerable support as efficacious interventions for alcohol use among university students
(Larimer & Cronce, 2002; Walters & Neighbors, 2005). These interventions usually use a
motivational interviewing approach to provide personalised feedback, which typically
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includes drinking patterns and percentiles, accurate norms for alcohol use on campus,
correction of myths regarding alcohol, negative drinking consequences (Borsari & Carey,
2000; McNally, Palfai & Kahler, 2005).
Using the transtheoretical model’s stages of change as a foundation, it has been noted
that 70% of college freshmen and sophmores are in the Precontemplation stage and less than
10% were in the Preparation stage to stop abusing alcohol (Prochaska, Prochaska, Cohen,
Gomes, LaForge & Eastwood, 2004). Motivational interviewing (MI) elicits behaviour
change by helping clients to explore and resolve ambivalence using a directive, client-centred
counselling style (Miller, 1996). MI is identified as being particularly useful with
precontemplative clients because it joins them in precontemplation and allows them to
process change at their own pace (Hettema, Steele & Miller, 2005). Walters and Neighbors
(2005) postulate that a MI session might increase the duration of the effect of personalised
feedback because the counselling session increases the depth of processing of the
information. Alternatively, it may be that in-person interviews increase verbal commitments
to change, which have been predictive of outcome in other populations (Walters &
Neighbors, 2005).
1.4.4 EFFICACY OF MOTIVATIONAL ENHANCEMENT INTERVENTIONS
In an effort to replicate earlier research on the efficacy of brief MI to reduce college
drinking, Borsari and Carey (2000) used a randomised control trial in which they compared
the efficacy of brief MI intervention versus no-treatment for college binge drinkers. They
found that the brief MI intervention group resulted in significant reductions in number of
drinks consumed per week, number of drinking occasions per month and frequency of binge
drinking in a month. They concluded that brief MI interventions are an effective method of
reducing the level of alcohol consumption of binge drinking university students. Using a
pretest-posttest follow-up control group design, a second study found that MI-based
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approaches were effective for college student drinking because they increased discrepancyrelated psychological processes when conducted as part of an empathic interview (McNally,
Palfai & Kahler, 2005).
It has been suggested that the efficacy of MI interventions with university students
who binge drink may be due to the fact that when working from a MI perspective, therapists
recognise that drinking is a part of university students’ life (Harris, Aldea & Kirkley, 2006).
Therefore, rather than advocate abstinence, MI allows students to explore their relationship
with alcohol, develop discrepancy about the role that alcohol plays in their lives and helps
them to take personal responsibility for the consequences that occur.
Recent reviews have also found numerous studies which have provided support for
the efficacy of such motivational interventions with high-risk or heavy-drinking college
students (Larimer & Cronce, 2002; Walters & Neighbors, 2005). In a meta-analysis of 13
randomised controlled studies, 77% of the studies found a reduction in drinking when using
MI with a feedback component (Walters & Neighbors, 2005). Feedback interventions present
information such as a personal drinking profile, risk factors and normative comparisons and
are followed up by providing MI strategies in-session. The MI strategies together with
feedback aim to help students who do not see their drinking as problematic to progress
through the stages of change by helping them to develop a discrepancy (between their own
drinking and their perception of other students drinking). Overall, the meta-analysis found
that feedback can reduce drinking among university students who drink for social reasons
when used in conjunction with MI. Walters and Neighbors (2005) indicate providing
personalised feedback within a motivational interviewing context does not appear to increase
the short-term impact of feedback, but they suggest it may increase the duration of the effect.
One study in the review found that feedback delivered as part of an individual counselling
session can be effective for up to 2 years (Baer et al., 1991, cited in Walters & Neighbors).
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Despite the success of motivational enhancement interventions, there are several
barriers to their widespread use. Most universities do not have the resources to provide oneon-one services to all the students drinking alcohol at a harmful level. In addition to this,
most students do not see their drinking as problematic and therefore will be reluctant to
volunteer for relatively intensive alcohol intervention programs unless they are given some
kind of an incentive (Black & Coster, 1996; Gries, Black & Coster, 1995; Neighbors, Palmer
& Larimer, 2004; Palmer, Kilmer & Larimer, 2006).
Therefore, the need to develop and explore widely available low-cost methods of
reducing heavy episodic drinking among university students continues to exist.
1.4.5 EFFICACY OF FEEDBACK INTERVENTIONS
It has been proposed that the efficacy of brief motivational enhancement approaches
may not depend on the interpersonal component, but might instead be a result of the feedback
and mode of delivery employed in these approaches (Riper et al., 2009; Walters &
Neighbors, 2005; White, 2006). Several studies have found that personalised feedback alone,
irrespective of delivery (written, mailed, computer), has proven be as efficacious or more
efficacious than in-person group or individual interventions (Agostinelli et al., 1995; Collins
et al., 2002; Larimer & Cronce, 2007; Larimer, Lee, Kilmer, Fabiano, Stark, Geisner et al.,
2007; Neighbors, Larimer et al., 2004; Murphy et al., 2004; Neighbors et al., 2006; Walters,
Bennett, & Miller, 2000; Walters, Bennett & Noto, 2000).
Walters (2000) tested the efficacy of providing mailed graphic feedback alone
compared to group skills plus feedback and no-treatment (control group) to a group of
moderate- to heavy-drinking students. They found that at 6-week follow-up, the mailed
graphic feedback only condition was significantly more effective in reducing weekly
consumption than in combination with skills-training information. In an earlier study, Walters
et al. (1999, cited in Larimer & Cronce, 2002) assigned participants to feedback only,
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assessment only or a modified group consisting of values clarification activities with a review
of the feedback along with mailed feedback. Again, the feedback-only condition showed
significantly better results as it reduced alcohol intake by 6.6 drinks per week compared with
3.5 drinks per week in the group intervention condition and 2.75 drinks per week in the
control group. However, these studies were limited by small sample sizes, short-term followup (only 6 weeks) and by lack of information about the samples (Larimer & Cronce, 2002).
Despite these limitations, Larimer and Cronce (2002) argued that findings regarding the
efficacy of direct-mail feedback are encouraging, and call for larger-scale studies using this
approach. They also asserted that trials that test the efficacy of motivational enhancement
approaches and personalised graphic feedback alone and in combination might aid in
identifying the effective components of these interventions.
Using a randomised controlled design with 1-year follow-up Larimer et al. (2007)
tested the effectiveness of a mailed personalised feedback and tips intervention as a universal
prevention strategy in a large sample of university students. In this study, the intervention
consisted of personalised feedback about quantity and frequency of own drinking and
normative information as described earlier. As part of the feedback, students were also given
information about their typical and peak blood alcohol levels, their own alcohol outcome
expectancies and feedback about negative consequences that they reported. In addition to
this, participants were mailed 10 weekly postcards with additional information about the
effects of alcohol, calculating blood alcohol levels, costs of drinking, protective strategies
that can be used to avoid alcohol-related negative consequences. Results indicated that
feedback was associated with reduced drinking at 1-year follow-up when compared to the
control group. Further, participants in their control group were 1.4 times more likely to report
heavy episodic drinking at 1-year follow-up compared to participants in the intervention
condition.

44

Prior to the Larimer et al. (2007) study, most studies had used a relatively small
follow-up period of 6 weeks and found significant reductions in drinking rates. However, one
study that conducted a 6-month follow-up did not find that the changes sustained over time
(Collins et al., 2002). In order to address the issue of short follow-up time that has been
criticised as a limitation of studies in this area, Neighbors, Larimer et al. (2004) trialled a
computer-delivered feedback study targeting heavy drinking university students which found
significant reductions at both 3- and 6-month follow-ups for participants in their feedback
intervention condition. Results indicated that feedback was more effective among students
who drank primarily for social reasons and the authors explain that individuals who drink for
social reasons may be more interested in a social comparison. It is possible that the discrepant
findings regarding longer-term outcomes (i.e. Collins et al. vs. Neighbors, Larimer et al.) may
be due to the content of feedback or due to delivery method. Specifically, Collins et al. used
postal mail and provide a 2-page personalised normative feedback form that consisted of
information about quantity and frequency of the respondents’ drinking, frequency of heavydrinking episodes, typical and peak intoxication levels and alcohol-related problems. In
addition to this, information about US national and respondents’ university’s gender-specific,
normative drinking data was presented along with didactic material on blood alcohol levels,
tolerance and heavy episodic drinking. In contrast, Neighbors et al. computer-delivered
feedback provided a brief paragraph and 2 visual charts depicting respondents’ frequency and
quantity of alcohol consumption compared to their estimation of average students
consumption and actual rates of average students consumption.
Mode of delivery appears to be an unlikely explanation for discrepant outcomes.
Another study that provided feedback about alcohol expectancy beliefs held by students
found that while there was a reduction in drinking rates, there were no significant differences
between groups that received the feedback by postal mail or online (Moore, Soderquist &
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Werch, 2005). The authors advocated for the use of web based programs due to ease of
delivery, cost effectiveness and also because students are more technology-savvy and
therefore likely to respond well to this medium.
The following section will review studies that have tested the efficacy of providing
feedback interventions online.

1.4.6 EFFICACY OF WEB-BASED FEEDBACK INTERVENTIONS
Web-based interventions have been shown to have the ability to reach high-risk, nontreatment seeking population groups (Hallett, Maycock, Kypri, Howat & McManus, 2009).
In addition to this, electronic health interventions ensure that standardisation in intervention
delivery is maintained, allow for expedient analysis, are less expensive due to low therapist
time required, and can reduce the stigma associated with accessing help for alcohol-related
problems (Elliott, Carey & Bolles, 2008). The authors note that while social desirability bias
and impression management are minimised with computer administered interventions, such
interventions may be limited due to a lack of face-to-face contact in that computer-based
interventions lose the benefits attained through establishing and maintaining a therapeutic
relationship and do not allow for non-verbal cues to be processed. Further, since the
intervention is not received in a controlled environment, it can be difficult to gauge how well
respondents are attending to the content provided (Elliot et al., 2008). However, despite these
limitations, Elliot et al. argue that given the potential benefits of such interventions, they
warrant further study
In a recent review paper (not restricted to university students), Bewick et al. (2008)
noted that while the effectiveness of feedback interventions is not dependent on mode of
delivery, the “widespread and growing availability of the Internet does present an opportunity
for broad dissemination and improved access to interventions” (p. 18). The authors aimed to
provide a systematic appraisal of studies that tested the effectiveness of web-based
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interventions in reducing alcohol intake and also evaluated how useful and beneficial
participants found the intervention that they took part in. While the process studies that were
reviewed indicated that web-based interventions were generally perceived as being useful by
participants, this review provided conflicting evidence on the effectiveness of electronic
screening and brief interventions. However, the small number of studies and their
methodological limitations severely limits any firm conclusions regarding the effectiveness
of web-based interventions at this time. For example, of the 10 studies that were reviewed,
only one paper met over 75% and three studies met over 50% of the criteria required for a
systematic review. This lead the authors of the review to conclude that there was a “lack of
rigor within the research designs employed” (p.24). Given that this review was not focussing
on university students, the authors call for more randomised control trials to be conducted to
test the effectiveness of web-based interventions outside of North American and New
Zealand student populations (Bewick et al., 2008).
A meta-analysis of 35 studies that evaluated the effectiveness of computer-delivered
interventions concluded that such interventions are successful in reducing alcohol
consumption and alcohol-related problems in university students (Carey, Scott-Sheldon,
Elliott, Bolles & Carey, 2009). When compared to no intervention, these interventions
showed marked improvement in alcohol use and problems experienced over time. Further,
they also produced greater risk reduction. Further, the effect sizes observed for quantity and
frequency measures of consumption among university students (compared to no treatment)
were comparable to those found in the general population. Carey et al. (2009) also found that
efficacy of the computer-delivered interventions depended on the comparison condition in
that comparisons with no-treatment controls showed stronger effects when compared with
active comparisons (e.g., in-person or other form of intervention). The authors maintain that
since only a small number of studies compare computer-based interventions to other
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interventions, it is difficult to make specific conclusions about the efficacy of web-based
interventions compared to a specific intervention but overall, their findings support the notion
that web-based interventions do not differ significantly from other alcohol-focused
interventions.
In New Zealand, university students who were considered hazardous drinkers based
on AUDIT scores were assigned to groups where they received an informational leaflet or
computerised assessment with personalised feedback (Kypri et al., 2004). Participants in the
feedback condition significantly reduced their total consumption, heavy drinking episodes,
and negative personal consequences as a result of alcohol use compared to those in the
control group. These reductions were significant at 6-weeks but at 6 months, consumption
differences between the two groups were no longer evident. In another randomised controlled
trial in a university primary health service, students who obtained hazardous or harmful
AUDIT scores were assigned to one of three groups: informational pamphlet only; web-based
single-dose intervention; or a multi-dose intervention with interventions at 1- and 6-months
(Kypri, Langley, Saunders, Cashell-Smith & Herbison, 2008). Participants who received
either single- or multi-dose intervention (which was characterised by personalised normative
feedback) reported significantly lower alcohol consumption, fewer problems and had lower
AUDIT scores at both 6 and 12 months after baseline. Differences between single- and multidose were minimal and the authors conclude that the two additional sessions in the multidose group did not increase the efficacy of the intervention.
A randomised controlled trial that compared the efficacy of a web-based personalised
feedback program to an information-only website was conducted to help heavy drinking
college students in the US reduce their alcohol use (Chiauzzi et al., 2005). This study was one
of the few that compared an intervention condition to an information-only control condition.
Another strength of the study was that it had a relatively large sample size (N = 265) from
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five different tertiary educational institutions. The study also had a high response rate of 80%
and this may have been a result of the substantial incentive that was provided to complete the
intervention ($135 over a 3 month period). A particular strength of this study was that the
website that delivered the intervention had an in-built mechanism that only allowed students
who had completely a module to proceed to the next. This would have ensured that all
students that reached the end of the modules would have actually accessed all of the
information that was being presented. At post-intervention assessment, the feedback
condition was associated with reduced number of drinks per drinking day and composite
drinking index scores for women, persistent heavy drinkers and those less willing to change
their drinking behaviour. While these differences were significant post-test, especially for
women, they were not significant at 3-month follow-up. As noted by the authors, 3-month
follow-up is relatively short and a longer-term follow-up would allow for more substantial
conclusions to be drawn about the effectiveness of the program.
In a study testing the efficacy of a computer-delivered personalised normative
feedback intervention, at 2-month follow-up, heavy drinking students who received
normative feedback reported drinking fewer drinks per week than students who did not
receive feedback and this reduction was mediated by a change in perceived norms (Neighbors
et al., 2006). Another significant result from this study was that the intervention reduced
alcohol-related negative consequences among students who drank for social reasons. In
conclusion, the authors maintain that findings from this study add to the existing empirical
evidence that web-based normative feedback interventions are effective in reducing alcohol
consumption among university students. This study had a large sample size (214 students)
however it was comprised entirely of psychology students, a vast majority of whom were
Caucasian. Hence, this study is likely to be limited in its generalisability beyond samples
with these characteristics. During the recruitment phase of this study, 950 students were
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screened to check if they met eligibility criteria and the majority of the students (51%) who
met criteria did not participate in the study. A particular strength of the screening process was
that the researchers collected peak drinking in the previous month from everyone who was
screened. This allowed for the examination of any differences in alcohol consumption among
those who participated and those who did not participate. While participants and nonparticipants did not differ in terms of drinking variables, this research found that females
were significantly more likely than males to participate in the study. Issues pertaining to nonrespondent bias need to be taken into account while interpreting the results of this study.
Another significant limitation with this study is that it only had a 2-month follow-up period
which makes it difficult to determine whether the effects observed would have been sustained
over time.
Saitz et al. (2007) conducted a study that compared two different recruitment
strategies for universal screening as well two different levels of intervention for university
students with unhealthy alcohol use. In this study, students were emailed an invitation to a
general health assessment or an alcohol-specific assessment. Students with high AUDIT
scores were randomly assigned to either a brief or extensive online intervention. Respondents
in the brief intervention group received gender-specific normative comparison for number of
drinks per week in the past month, number of heavy episodic drinking episodes in the past
month and educational information regarding alcohol (e.g., drinking guidelines, dependence
symptoms etc). Students in the extensive group received additional information pertaining to
i) their own highest blood alcohol level; ii) a profile of negative consequences experienced in
the past year; and iii) amount of money spent on alcohol, number of calories consumed and
the amount of exercise required to burn these calories. Response rates for both general-health
and alcohol-specific invitations were comparable suggesting that students are willing to
partake in an intervention targeting alcohol use. Unhealthy alcohol use was reduced in both
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groups (brief and extensive) with no significant differences between the two groups.
However, interpretation of these results is limited by the fact that only a small group of
students correctly entered their study ID at follow-up and the changes observed do not
represent linked subjects. Further, the design is lacking in that it did not include an
assessment-only control condition, thereby making it difficult to comment on the true
efficacy of this intervention. While the study had a large sample size, only first-year students
were included thereby limiting its generalisability.
Using a randomised controlled trial, Walters, Vader and Harris (2007) tested the
efficacy of a commercially available internet program called “electronic Check-Up to Go” (eCHUG) at reducing drinking among heavy episodic drinking first-year students. In this
program, students complete an online assessment about their alcohol consumption, associated
problems they experienced, the AUDIT, and also provided estimates of their drinking relative
to other U.S. university students. After completing the assessment, students were allocated to
either control or personalised feedback group. Students in the feedback group received a
comprehensive personalised feedback report which provided their drinking summary
(including quantity/frequency, typical blood alcohol levels and caloric intake), comparison to
U.S. adult and college norms, their estimated level of risk, amount of money spent on
alcohol. Respondents were also given local referral information. At 8 weeks, students in the
feedback group had significantly reduced their alcohol consumption per week and peak blood
alcohol levels decreased compared to control group. However, at 16 weeks, the control group
also reduced their consumption to the extent that while there was a difference between
baseline and follow-up, there was no difference between the two groups. Another result from
this study was that the effect of the intervention was mediated by changes in normative
drinking estimates. This study provides support that such interventions can be successful in
reducing drinking in the short-term among students who are heavy episodic drinkers.
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1.5 SECTION SUMMARY
Walters and Neighbors (2005) conclude that personalised feedback appears to be
effective whether delivered via an individual interview, mail, or computer. There is emerging
evidence that providing feedback using information and communications technology can be
efficacious in reducing alcohol consumption (LaBrie et al., 2008) but comes at a substantial
financial cost. Overall, it appears that mailed or online feedback interventions that include a
personalised normative feedback component can be just as efficacious as brief one-on-one
interventions in reducing drinking among university students (White, 2006) and are more
cost-effective than in-person interventions (Larimer & Cronce, 2007). Due to the
convenience of widespread Internet access, web-based delivery makes personalised
normative feedback interventions more accessible to hard-to-reach groups, such as university
students and people living in remote areas (Riper et al., 2009). Further, there is evidence that
university students appear to respond well to web-based screenings and personalised
feedback interventions thereby making this medium acceptable to use with this population
(Bendtsen, Johansson & Akerlind, 2006; Karam, et al., 2007, Kypri et al., 2004).
It has been argued that normative feedback is typically a key ingredient of
interventions that aim to reduce heavy drinking (Kypri, Sitharthan, Cunnignham, Kavanagh
& Dean, 2005). Larimer and Cronce (2007) also note that there is less support for the efficacy
of interventions without personalised normative feedback. Kypri et al. (2005) concluded that
“the evaluation of innovative interventions for alcohol problems is still at a fledgling stage.
Existing studies need replication, and effort must be made to conduct controlled trials in
naturalistic conditions to ensure generalisability of the findings to routine healthcare
delivery” (Kypri et al., 2005, p. 233).
Based on the above evidence and recommendations, Study 3 of the present research
focuses on testing the efficacy of feedback interventions delivered in an online setting.
52

CHAPTER 2
STUDY ONE
Heavy episodic drinking among university students in Australia:
Rates, frequency, reasons for drinking and consequences experienced
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2.1 AIMS AND HYPOTHESES (STUDY 1)
Roche and Watt (1999) argue that while there is extensive anecdotal information and
considerable interest in the levels and patterns of drinking among university students in
Australia, few studies have empirically examined these patterns. Their study was one of the
few undertaken to examine levels and patterns of alcohol consumption among tertiary
students. They found particularly high levels of alcohol use among both males and females,
and disturbing levels of negative consequences and injuries sustained within the last 12
months. Such findings indicate that heavy and risky alcohol use is prevalent in Australian
universities and highlights the need for further research to be conducted in this area. The
present study aims to report the rates and frequency of heavy episodic drinking in an
Australian university and to describe the relationship between students’ drinking status and
negative consequences as well positive expectancies.
The aims of the present study are to describe:
1. the frequency and rates of drinking
2. levels of harmful episodic drinking
3. the frequency with which university students fall into different drinking risk categories
4. gender differences in alcohol consumption,
5. alcohol-related health and other problems experienced by students (including secondary
effects experienced as a result of others’ drinking)
6. students’ reasons for drinking and their reasons for limiting drinking
7. how students perceive their own drinking in comparison to others
It is hypothesised that:
1. Drinking status, that is, levels of Heavy Episodic Drinking will be associated with the
total quantity of alcohol consumed. Specifically, those categorized as frequent HEDs will
consume more alcohol than infrequent HEDs and non-HEDs.
54

2. Drinking status will be associated with the experience of negative consequences,
secondary effects as a result of others’ drinking, reasons to limit drinking and alcohol
expectancies. Specifically, it is expected that frequent HEDs will experience more
negative consequences as a result of own drinking, more secondary effects as a result of
others’ drinking and have higher alcohol expectancies than infrequent HEDs or nonHEDs (Part 1). Conversely, infrequent HEDs or non-HEDs are expected to report more
reasons to limit drinking than frequent HEDs (Part 2).
3. Frequent HEDs are more likely than infrequent HEDs and non-HEDs to underestimate
their own drinking when comparing themselves to other students.

2.2 METHOD
2.2.1 PARTICIPANTS
The present sample included a total number of 303 respondents of whom 116 (38.7%)
were male and 184 (61.3%) were female (3 missing). All 303 respondents identified
themselves as current drinkers and had drunk in the past 12 months. Respondents were
recruited from two pools: 213 respondents (70.3%) were recruited from the University of
Wollongong residence halls and 90 (29.7%) were from the Psychology School Research
Participation Scheme. Age ranged from 18-35 years with a mean of 20.97 (SD = 2.65). The
vast majority of respondents (n = 275, 90.8%) identified themselves as single, 15 reported
that they either had a boyfriend, girlfriend or were in a serious long-term relationship (4.9%),
11 were either married or living with their partner (3.6%), and the remaining 2 (0.7%) were
either divorced or separated. In terms of cultural identification, 169 respondents (57.1%)
identified as Anglo-Australian, 50 (16.9%) as White-USA, 23 (7.8%) as Caucasian, 14
(4.7%) as various ethnic-Australian (including Lebanese, Italian, Aboriginal and Indian), and
the remaining 13.5% made up of other cultures including Chinese, British, Indian,
Scandinavian, South American (7 missing).
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2.2.2 MEASURES
The survey instrument asked students a number of questions about their drinking and
associated behaviour. It included questions that had been used by other researchers and the
major measures are outlined below.
A standard drink in Australia is defined as one containing 10 grams (12.7 ml) of
absolute alcohol. The survey provided a copy of a Standard Drinks Guide (National Health
and Medical Research Council [NHMRC], 2001) which is a picture of typical beverage
containers and glasses popular in Australia with the number of standard drinks per popular
beverage clearly labelled (e.g. 1.5 standard drinks for a schooner of full strength beer, 1
standard drink for a ‘middy’ of full strength beer). Students were asked to use this Guide as a
reference point to answer questions about quantity of alcohol consumed. A copy of the
Standard Drinks Guide is provided in Appendix 1.
2.2.2.1 Alcohol consumption and drinking status
The quantity-frequency (QF) method was used to assess alcohol intake (Feunekes,
van’t Veer, van Staveren & Kok, 1999). Participants were asked how often they consumed
alcohol in the past 30 days and how many drinks they usually consumed during a typical
drinking occasion in the past 30 days. Test-retest reliability of the QF method has been
established as being satisfactory (r = 0.88) and it also correlates significantly with other
measures, such as an extended QF method with location-specific or variable drinking
questions (r = 0.63), retrospective diary (r = 0.67), prospective diary (r = 0.71) and 24-hour
recall method (r = 0.68) (Feunekes et al.). In the present study, respondents were asked to
report the exact number of drinks consumed in response to the quantity and frequency
questions.
To assess heavy episodic drinking (HED), respondents were asked two questions: “In
the last 30 days, how many times have you had 5 or more drinks in a row?” and “In the last
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30 days, how many times have you had 4 drinks in a row (but no more than that)?” The
response options for both of these items were “never”, “once”, “twice”, “three to five times”,
“six-nine times”, and “over 10 times”. These items were part of the questionnaire that was
developed by Wechsler et al. (1994) for the Harvard School of Public Health College Alcohol
Study (CAS). This measure has been shown to be a strong predictor of negative
consequences as a result of alcohol use and is a standard measure of risky alcohol
consumption among American college students (Nelson & Wechsler, 2001; Wechsler,
Downdall, Davenport & Rimm, 1995). For males, HED was calculated using the first item.
For females, HED was calculated using a combination of the two items. Females that
responded with “once” on both items as well as those who responded with “twice” or more
on either items were categorised as HED.
A heavy episodic drinking session was defined as the consumption of five or more
drinks in a row for men and four or more drinks in a row for women (Wechsler et al, 1994).
The term “heavy episodic drinker” is used to refer to students who reported having at least
two heavy episodic drinking sessions in the past 30 days. Drinking status was divided into
three categories based on frequency of heavy episodic drinking. Students who reported less
than two heavy episodic drinking sessions during the past 30 days were classified as “nonHEDs”, those who reported 2-5 sessions in the past 30 days were categorised as “infrequent
HEDs” and those who reported 6 or more sessions in the past 30 days were “frequent HEDs”
(adapted from Wechsler et al., 1994).
2.2.2.2 Risk categories
The Alcohol Use Disorders Identification Test (AUDIT) was developed as a screen
for excessive drinking and has shown good test-retest reliability of r = .86 (Babor, HigginsBiddle, Saunders & Monteiro, 2001). It has been identified as having an overall sensitivity of
80% and specificity of 98% for detecting problem drinking (O’Hare, 2005). It also has good

57

sensitivity (84%) and internal consistency (.80) with undergraduate students. While the
AUDIT does not give a time-frame for the first three questions about alcohol consumption,
Kypri et al (2002) cite focus group research which found that students tend to answer these
questions based on their recent experiences (e.g., the last month or two).
2.2.2.3 Normative comparison
Respondents were asked to compare their own alcohol use to that of other students at
their university on the following scale: 1 = much less than most, 2 = less than most, 3 = a
little less than most, 4 = about average, 5= a little more than most, 6 = more than most, and 7
= much more than most. This item was part of the CAS questionnaire (Wechsler et al., 1994).
2.2.2.4 Negative consequences associated with drinking
Negative consequences associated with drinking were assessed by combining the
Negative Alcohol Consequences Scale (Wechsler et al., 1994) and Tertiary Student Health
Questionnaire (Kypri et al., 2002). Participants were asked to record the number of times they
experienced each of the 21 negative consequences in the past 3 months as a result of their
own alcohol use (e.g., “Do something you later regretted”) on the following scale: 1 = not at
all, 2 = once, 3 = twice, 4 = three times, and 5 = four or more times. The mean of all 21
responses was calculated to create the Negative Consequences NegConsMean variable. In the
present study, Cronbach’s alpha for this measure was .85.
Negative consequences experienced due to other students’ drinking were assessed
using items from the CAS questionnaire. Participants were asked to record the number of
times they experienced each of the 13 negative consequences in the past 3 months as a result
of other students’ alcohol use (e.g., “been insulted or humiliated”, “had your property
damaged”) on the following scale: 1=not at all, 2=once, 3=twice, 4=three times, and 5=four
or more times. The mean of all 13 responses was calculated to create the secondary effects
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variable. In the present study Cronbach’s alpha for the 13-item secondary effects measure
was .85.
2.2.2.5 Reasons for drinking
Participants were given 13 items that assess reasons for drinking as per the CAS
questionnaire and were asked to rate how important each of the 13 items were for them to
drink alcohol on the following scale: 1=not at all important, 2=somewhat important,
3=important, 4=very important. The mean of all 13 responses was calculated to create the
reasons to drink variable. Cronbach’s alpha in the present sample was .81.
2.2.2.6 Reasons to limit drinking
Participants were given 20 items that assess reasons to limit drinking and were asked
to rate how important each of the 20 items were for them to limit drinking alcohol on the
following scale: 1=not at all important, 2=somewhat important, 3=important, 4=very
important. The first 19 items were part of the CAS questionnaire while the 20th item
“experiencing negative consequences in the past” was added by the researchers to explore if
experiencing negative consequences in the past was a deterrent to drinking. The mean of all
20 responses was calculated to create the reasons to limit drinking variable. In the present
sample, Cronbach’s alpha for this measure was .88.
2.2.3 PROCEDURE
2.2.3.1 Recruitment through School of Psychology Research Participation Scheme
The School of Psychology Research Participation Scheme has an online service that
provides information about available research to undergraduate students that are required to
undertake research participation as part of their course curriculum. Through this scheme,
students have an option of choosing which research they would like to participate in. For the
present study, students were given: the study name (“A study exploring university students
drinking practices and patterns”), the researcher’s name and contact details, the activity that
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was required (completion of questionnaire), the expected duration, location and the course
credit that was to be awarded upon completion. The webpage also provides an area to outline
selection criteria and in this section students were told, “If you have EVER consumed an
alcoholic beverage, you are eligible to participate in this study”. When students signed up
online, they were given a time, date and location for completing the survey. Once they
attended the allocated session, their names were marked off on the online system thus giving
them credit and they were provided with further information for the study in the form of a
Participant Information Sheet and Consent Form. Only students who read the Information
Sheet and signed the Consent Form were eligible to complete the survey. The Information
Sheet and Consent Form are provided in Appendix 2. Consent forms were separated from
completed questionnaires and each completed questionnaire was given a unique numerical
code to maintain confidentiality.
2.2.3.2 Recruitment through university residence halls
Residence halls managers were approached by the researcher outlining the nature of
the research and requesting access to students. Managers at all of the undergraduate housing
facilities provided their consent and made resident advisors available to aid in data collection.
Based on the advice of the administrative staff, the researcher arrived at the residence halls
during dinnertime and set up a table outside the dining areas. As students passed to sit down
for their meals, the researcher gave some verbal information about the nature of the study,
informed students that they were eligible if they had ever consumed an alcoholic beverage
and provided more information to students who expressed interest. Students who expressed
interest in participating completed the Participant Information Sheet and Consent Forms and
were given the questionnaire. Questionnaires were completed in the dining area and after
completion, participants were given a chocolate bar (priced at AU$1) as a thank you. As in
the case of students recruited through the Psychology Scheme, all consent forms were
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separated from completed questionnaires to maintain anonymity and each completed
questionnaire was given a numerical code.
The primary researcher was present at all times during data collection and students
were informed that they were to complete the survey only once. Data was collected during
the months of April-June 2007 and the Human Research Ethics Committee of University of
Wollongong provided review and ethics approval for this study.
2.2.4 DATA SCREENING AND ANALYSIS
All statistical analyses were carried out using the SPSS 16.0 for Mac package.
Chi-square analyses among students who had a drink in the past year were used to
compare non-HEDs, infrequent HEDs and frequent HEDs (allocation to groups described in
Section 2.2.2.1).
Independent samples t-tests were conducted despite small to moderate positive
skewness for the drinks per month and frequency of drinking in past 30 days variables. These
tests were carried out because when the sample size is large (40+) and the group sizes
relatively equal, the t test can be considered robust against small to moderate violations of the
normality assumption (Allen & Bennet, 2008). As a precaution, equivalent nonparametric
statistical tests were also conducted and there were no differences in the significance or
direction of the results using parametric and nonparametric tests.

2.3 RESULTS
2.3.1 FREQUENCY AND RATES OF DRINKING (AIM 1)
In the overall sample, respondents reported that they consumed alcohol on an average
of 7.21 occasions (SD = 5.55) during the past 30 days with a range of 0-25 occasions. An
independent samples t test was used to compare the average frequency of consumption over
the past 30 days by gender. Levene’s test was non-significant therefore equal variances were
assumed. Males (n = 116) drank on an average of 7.84 days (SD = 5.57) whereas females (n
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= 184) drank on an average of 6.84 days (SD = 5.55), with the difference not reaching
statistical significance, t(298) = 1.53, p = .127, Mdiff = 1.00, 95% CI [-0.29, 2.31].
When they drank, students reported typically consuming a mean of 6.10 standard
drinks on one occasion (SD = 3.39), with a range of 0-18 standard drinks. An independent
samples t test was used to compare the typical number of standard drinks consumed per
occasion by gender. Levene’s Test for Equality of Variance was also significant, indicating
that the homogeneity of variance assumption was violated, as there was substantially more
variance in the males’ typical number of standard drinks per occasion. Consequently,
Welch’s t test was used to compare the typical number of standard drinks consumed per
occasion by males and females. The t test was significant, t(180.54) = 5.97, p < 0.001, Mdiff =
2.45, 95% CI [1.64, 3.26], d = 0.771, which is considered to be a medium to a large effect
size (Allen & Bennett, 2008). Males (M = 7.61, SD = 3.90) reported drinking significantly
more standard drinks than females (M = 5.16, SD = 2.62) on one occasion.
A drinks-per-month variable was calculated by multiplying drinking occasions in past
30 days by typical drinks on each occasion. The number of drinks per month in the sample
ranged from 0-182 standard drinks (M = 50.08, SD = 46.51). Both normality and
homogeneity of variance assumptions were violated. The t test was significant, with males (M
= 65.20, SD = 52.89) reporting they drink significantly more standard drinks per month than
females (M = 40.77, SD = 39.58), t(195.26) = 4.28, p < 0.001, Mdiff = 24.43, 95% CI [13.16,
35.69].
2.3.2 HEAVY EPISODIC DRINKING (AIM 2)
In the present study, respondents were asked to report how often they drank 5 or more
drinks in a row and 4 drinks in a row (but no more than that). The response options for both
of these items were “never”, “once”, “twice”, “three to five times”, “six to nine times”, and
“over 10 times”. Of the total sample, 31.4% (n = 94) were non-HEDs, 29.8% (n = 89) were
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infrequent HEDs and 38.8% (n = 116) were frequent HEDs. Pearson’s chi-square revealed
that there were no significant differences between the proportion of males and females in
each of the three categories, χ2 (2, N = 299) = .562, p = .755. Table 2.1 displays the
proportion of males and females by drinking status.
Table 2.1.
Drinking Status by Gender
non-HED

Infreq HED

Freq HED

Total
n

n

%

n

%

n

%

Male

116

34

29.3

37

31.9

45

38.8

Female

183

60

32.8

52

28.4

71

38.8

A one-way ANOVA was used to investigate whether there were differences in
drinking quantity and frequency as a function of HED drinking status. The ANOVA was
statistically significant, indicating that quantity of alcohol consumed per heavy drinking
occasion and overall drinks per month were influenced by drinking status, F(2,245) = 18.73,
p < .001, η2 = .134, and F(2,301) = 154.66, p < .001, η2 = .508, respectively. These results
provided support for hypothesis 1. Planned comparisons using a Bonferroni adjusted alpha
level of 0.02 indicated that for both variables frequent HEDs were significantly higher than
both infrequent and non-HEDS, and infrequent HEDs were significantly higher than nonHEDs. Descriptive statistics are presented in Table 2.2 and results from planned comparison
are in Table 2.3.
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Table 2.2.
Descriptive Statistics for Drinks Per Heavy Drinking Occasion, Drinks Per Month and
AUDIT Score by Drinking Status
n-HED
Variable

Infreq HED

Freq HED

N

M

SD

N

M

SD

N

M

SD

drinking occasion

45

5.62

1.95

87

7.51

3.07

114

8.96

3.57

Drinks per month

95 10.70 16.92

89 41.06 32.62

118 88.83 41.36

AUDIT Score

93

87 11.26

116 16.84

Drinks per heavy

5.82

3.63

5.07

5.66

Table 2.3.
Planned Contrasts Comparing Drinks Per Heavy Drinking Occasion, Drinks Per
Month and AUDIT Score by Drinking Status

Variable

Non-HED-

Non-HED-

Infreq HED

HED

df

t

Freq

Infreq HEDFreq HED

df

t

df

t

Drinks per heavy
drinking occasion

124.54 -4.31*

141.43

-7.53*

196.18

-3.08*

Drinks per month

130.21 -7.85*

162.00

-18.67*

204.57

-9.29*

AUDIT Score

154.77 -8.24*

198.02

-17.05*

194.63

-7.37*

Note. * Significant at bonferroni adjusted á = .02.
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2.3.3 RISK CATEGORIES (AIM 3)
Responses to the 10 AUDIT questions were summed to obtain a total AUDIT score.
Scores ranged from 1 to 34 for males (M = 13.66, SD = 7.20) and 1 to 27 for females (M =
10.52, SD = 6.20), with males scoring significantly higher than females, t(211.21) = 3.84, p <
.001, Mdiff = 3.14, 95% CI [1.53, 4.76]. A one-way between groups ANOVA was used to
investigate the impact of drinking status on AUDIT scores. The ANOVA was statistically
significant, indicating there were significant differences in AUDIT scores based on drinking
status, F(2,295) = 129.73, p < .001, η2 = .470. Descriptive statistics are given in Table 2.2
and results from planned contrasts are presented in Table 2.3.
Scores were then allocated to one of three AUDIT risk categories according to the
guidelines outlined by Roche and Watt (1999). For females these were: low risk (1-6);
hazardous (7-12); harmful (13+). For males: low risk (1-7); hazardous (8-14); harmful (15+).
In order to examine gender differences, Pearson’s chi-square was used to determine
whether there were significant differences in the proportions of males and females who were
categorised into the three AUDIT risk categories. There was no significant difference
between the proportion of males categorised as low risk, hazardous or harmful when
compared to females, χ2 (2, N = 294) = 2.42, p = .299. Table 2.4 displays the proportion of
males and females classified into each of the three AUDIT risk categories.
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Table 2.4.
AUDIT Risk by Gender
Males

Females

Overall

N

%

N

%

N

%

Low risk

25

22.1

55

30.4

80

27.2

Hazardous

42

37.2

59

32.6

101

34.4

Harmful

46

40.7

67

37.0

113

38.4

While there were no significant gender differences, Pearson’s chi-square revealed that
there were significant differences in risk categorisation based on drinking status, χ2 (4, N =
296) = 1.55, p < .001, with a greater proportion of infrequent and frequent heavy episodic
drinkers falling in the harmful and hazardous categories (see Table 2.5).
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Table 2.5.
AUDIT Risk Categories by Drinking Status
AUDIT risk
Low

Hazardous

Harmful

Drinking
status

Total n

n

%

n

%

n

%

n-HED

93

61

65.6

28

30.1

4

4.3

Infreq HED

87

16

18.4

45

51.7

26

29.9

Freq HED

116

3

2.6

29

25

84

72.4

2.3.4 PERCEPTION OF OWN DRINKING COMPARED TO THAT OF OTHERS
(AIM 7)
Respondents were asked to compare their own alcohol use to that of other students at
their university on the following scale: (1) much less than most, (2) less than most, (3) a little
less than most, (4) about average, (5) a little more than most, (6) more than most, and (7)
much more than most.
In the overall sample, the mean of own drinking compared to other students in the
university was 3.17 (SD = 1.56). A one-way between groups ANOVA was used to
investigate the impact of drinking status on perception of own drinking compared to other
university students. The ANOVA was statistically significant indicating that perception of
own drinking compared to other university students was associated with drinking status,
F(2,298) = 59.65, p < .001, η2 = .287. The means in Table 2.6 indicate that frequent HEDs
reported that they drank “about average” when compared to other students.
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Table 2.6.
Perception of Own Drinking Compared to Other University
Students Based on Drinking Status
Drinking status

n

M

SD

n-HED

93

2.03

1.29

Infrequent HED

88

3.25

1.50

Frequent HED

118

4.03

1.19

Pearson’s correlation coefficient (r) revealed that in the overall sample, there was a
positive and moderate bivariate correlation between perception of own drinking compared to
other university students and drinks per month, r(298) = .56, p < .001.
In order to assess the level of accuracy of drinking students’ perceptions (hypothesis
3), new variables were created using the “drinks per month” and “compared to other
university students” data. The “compared to other students” variable was recoded into three
categories: 1-3 became “less than most”, 4 remained “about average”; and 5-7 became “more
than most”. Likewise, the “drinks per month variable” which had a mean of 50.08 standard
drinks and standard deviation of 46.51 was recoded based on these descriptive statistics.
Since the standard deviation was very large and could not be used to accurately predict “less
than average”, half a standard deviation from the mean (23.37) was taken to be a more
accurate representation of “less” and “more”. Therefore, participants drinking less than or
equal to 27 standard drinks a month were categorised as drinking “less than most”; those
drinking between 27.01-72.99 standard drinks were categorised as drinking “about average”;
and participants who reported drinking equal to or more than 73 standard drinks a month
were categorised as drinking “more than most”. This variable was named “drinks per month
compared to others”. Table 2.7 provides information on the number of respondents in the
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total sample and by drinking status that have an accurate perception, underestimate or
overestimate their own drinking.
Table 2.7.
Students' Accuracy of Perception of Own Drinking Compared to Others
Actual drinks per month
Less than

Average

More than

n

%

n

%

n

%

Less than

104

34.7

40

13.3

14

4.7

Average

15

5

35

11.7

34

11.3

More than

12

4

13

4.3

33

11

Less than

76

81.7

3

3.2

0

0

Average

8

8.6

0

0

2

2.2

More than

4

4.3

0

0

0

0

Less than

22

25

24

27.3

1

1.1

Average

5

5.7

14

15.9

5

5.7

More than

7

8

6

6.8

4

4.5

Less than

5

4.2

13

11

13

11

Average

2

1.7

21

17.8

27

22.9

More than

1

0.8

7

5.9

29

24.6

Overall sample

Non-HED sample

Infrequent HED sample

Frequent HED sample

Note.

Accurate perception of self/others.
Overestimating what they drink.
Underestimating what they drink.
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A new variable “accuracy of perception of own drinking” was created based on Table
2.7. Students were divided into three categories: “accurate”, “overestimate own drinking”,
and “underestimate own drinking”. Pearson’s chi-square revealed that there were significant
differences in accuracy of perception of own drinking based on drinking status, χ2 (4, N =
299) = 4.82, p < .001, with a medium effect size, Cramer’s V = .28 (Allen & Bennett, 2008).
As illustrated in Figure 2.1, non-HEDs were most accurate in their perception of what they
drink compared to other students, while frequent HEDs tended to underestimate their own
drinking, thus providing support for hypothesis 3.
90%
N = 76

80%

70%

60%

N = 172

50%

N = 55

N = 40

N = 53

Accurate

40%
N = 30

30%

Overestimate

N = 88

Underestimate
N = 18

20%
N = 40

N = 12

10%

N = 10
N= 5

0%
Total sample

N-HEDS

Infrequent HED

Frequent HED

Drinking Status
Figure 2.1. Accuracy of perception of own drinking compared to other students by drinking status

Stepwise chi-square analyses found significant differences between non-HEDs (5.4%
underestimate drinking compared to others) and frequent HEDs (44.9% underestimate), χ2 (2,
N = 211) = 4.09, p < .001, Cramer’s V = .44; infrequent HEDs (34.1% underestimate) and
frequent HEDs, χ2 (2, N = 206) = 6.80, p = .033, Cramer’s V = .18; and non-HEDs and
infrequent HEDs, χ2 (4, N = 181) = 3.01, p < .001, Cramer’s V = .41.
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In order to maintain consistency with the rest of the results, gender differences were
also explored in terms of perception of own drinking compared to others. An independent
samples t test revealed that there were significant differences between males and females
perceptions of what they drank compared to other university students, t(295) = 3.06, p = .002,
Mdiff = 0.56, 95% CI [0.20, 0.92]. Males reported that their drinking was closer to the average
drinking of other university students (M = 3.53, SD = 1.67), whereas females’ perception was
that they drank a little less than most other university students (M = 2.97, SD = 1.44).
Pearson’s chi-square using the “drinks per month compared to others” variable revealed there
was a significant difference between males and females in terms of how much they drank per
month compared to others, χ2 (2, N = 300) = 2.56, p < .001, Cramer’s V = .29. In reality,
Figure 2.2 illustrates that a majority of males actually drank more drinks per month than
other students while a majority of females did in fact drink less than most.
60%

N = 90

50%

N = 50

40%

N = 43
N = 63

30%
Males
N = 23

20%

Females
N = 31

10%

0%
Less than most

Average

More than most

Actual monthly consumption in comparison to others
Figure 2.2. Differences in actual consumption by gender in the total sample
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2.3.5 DRINKING STATUS AND NEGATIVE CONSEQUENCES, ALCOHOL
EXPECTANCIES AND REASONS TO LIMIT DRINKING (AIMS 5 AND 6)
A 3x2 multivariate analysis of variance (MANOVA) was used to examine the effects
of drinking status (non-HED, infrequent and frequent HED) and gender on negative
consequences experienced by students as a result of their own drinking, secondary effects as
a result of other students’ drinking, reasons for drinking and reasons to limit drinking. Before
conducting the MANOVA, the data were examined using SPSS to check whether
assumptions for MANOVA were met. The assumption of univariate normality was found to
be violated for all but one variable, Reasons for drinking (alcohol expectancies).
Transformations as per recommendations by Tabachnick and Fidell (2007) were applied to
the remaining three variables in an effort to improve their distribution. The variables
Secondary effects and Reasons to limit both had a moderate positive skew that was corrected
using the formula NEWX=SQRT(X). The variable NegCons had a substantial positive skew
and was transformed using the formula NEWX=LG10(X). As a result of the transformations,
univariate normality was satisfactorily met for all variables. Additionally, no multivariate
outliers were found and the assumption of multivariate normality was met. Correlations
between the dependent variables were not excessive (see Table 2.8), indicating that
multicollinearity was not of concern. Furthermore, the relationships that did exist between the
dependent variables were roughly linear. Finally, Box’s M was significant at α = .001,
indicating that homogeneity of variance-covariance could not be assumed and Pillai’s Trace
was used to correct for this (Tabachnick & Fidell, 2007).
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Table 2.8.
Correlation Coefficients for Relations Among MANOVA Dependent
Variables
Secondary

Reasons to

Limits to

Measure

Effects

Drink

Drink

Negative Consequences

0.497*

0.556*

0.028

Secondary Effects

--

0.310*

0.195*

Reasons to Drink

--

--

0.010

Note. * Correlation is significant at .01 (2-tailed).
Findings showed that there was a significant effect of drinking status on the combined
dependent variables, F (8, 576) = 21.13, p < .001, partial η2 = .227. Analysis of the
dependent variables individually showed no effects for the reasons to limit drinking variable,
thus failing to support Part 2 of Hypothesis 2 (descriptive statistics are provided in Table A of
Appendix 5). However, at a Bonferroni adjusted alpha level of .013, the remaining three
variables were statistically significant: negative consequences, F (2, 290) = 109.81, p < .001,
partial η2 = .431; secondary effects, F (2, 290) = 19.27, p < .001, partial η2 = .117; and
reasons to drink, F (2, 290) = 42.61, p < .001, partial η2 = .227. Means are presented in Table
2.9 and reveal that frequent HEDs experienced more negative consequences, secondary
effects and reported more reasons to drink than infrequent and non-HEDs thus providing
support for Hypothesis 2 (Part 1). For further information on the specific items endorsed by
non-HEDs, infrequent and frequent HEDs on each of these measures, please refer to Figures
A, B and C in Appendix 5.
Further, there was a significant effect of gender on the combined dependent variables,
F (4, 287) = 5.81, p < .001, partial η2 = .075. Analysis of the dependent variables individually
showed no effects for the secondary effects variable (descriptive statistics are provided in
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Table B of Appendix 5). However, at a Bonferroni adjusted alpha level of .013, the remaining
three variables were statistically significant: negative consequences, F (1, 290) = 8.99, p =
.003, partial η2 = .030; reasons to limit drinking, F (1, 290) = 7.41, p = .007, partial η2 =
.025; and reasons to drink, F (1, 290) = 8.60, p = .004, partial η2 = .029. Means are presented
in Table 2.9 and we can see that males had more reasons to drink and experienced more
negative consequences, whereas females more reasons to limit drinking. Further information
on the specific items endorsed by males and females on each of these measures has been
provided in Tables C, D and E of Appendix 5.
The interaction effect between gender and drinking status was not statistically
significant, F (8, 576) = 0.67, p = .721, partial η2 = .009.
Table 2.9.
Descriptive Statistics for Drinking Status and Gender for MANOVA Dependent Variables
Negative

Secondary

Reasons to

Limit

Consequences*

Effects**

Drink*

Drinking***

N

M

SD

M

SD

M

SD

M

SD

non-HED

93

0.06

0.07

1.24

0.17

1.74

0.38

1.38

0.19

Infreq HED

87

0.16

0.12

1.32

0.19

2.01

0.45

1.35

0.2

Freq HED

116

0.27

0.12

1.4

0.2

2.27

0.39

1.36

0.19

Male

114

0.2

0.15

1.35

0.2

2.12

0.46

1.32

0.16

Female

182

0.15

0.13

1.31

0.2

1.97

0.45

1.39

0.2

Drinking Status

Gender

Note. * Significant for drinking status and gender
** Significant for drinking status only
*** Significant for gender only
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2.4 DISCUSSION
It is widely accepted that university students around the world are at risk of high
levels of alcohol-related harm as a result of heavy episodic drinking (Karam et al. 2007).
However, since much of the empirical data comes from North America, there is a shortage of
research about this phenomenon in Australia (Kypri, Kronin & Wright, 2005; Roche & Watt,
1999). The present study endeavoured to address this shortage by gathering information
about the rates of alcohol consumption, primarily heavy episodic drinking, in a selected
sample within an Australian tertiary institution. The main aims of this study were to provide
rates of heavy episodic drinking (HED), describe the risk levels of students that engage in
HED, examine gender differences for all the variables, as well as report the incidence of
alcohol-related harms and attitudes that university students hold towards drinking.
2.4.1 LIMITATIONS ASSOCIATED WITH STUDY 1
While the current study had a large sample size (N = 303), it is uncertain to what
extent this sample is an accurate representation of the general university population. The
potential participant pool for this study was at least 2500 students, with approximately 1000
undergraduate students enrolled in courses that required research participation as part of the
curriculum and the residence halls had a capacity of about 1500 students. Assuming that all
participants were aware of the study, this provides an estimated response rate of about 12%.
Although previous research has also been conducted primarily using undergraduate
psychology students (Agostinelli et al., 1995; Lewis & Neighbors, 2007; Neighbors et al.,
2004; Neighbors et al., 2006; Park, 2004; Walters, 2000), these have been intervention
studies rather than studies attempting to identify rates of alcohol consumption. Consequently,
it has to be noted that the current sample is a convenience sample. Since it is hard to
determine how representative undergraduate psychology students are of the general
university population, caution needs to be exercised when extrapolating these findings to the
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general university population. We were unable to provide accurate estimates of
representation with regard to country of origin or other cultural affiliation. This may be
important because there is research to suggest that hazardous/heavy episodic drinking is
lower among students in African and Asian countries (Karam et al., 2007).
This study was targeted towards people who were currently drinking or had
previously consumed alcohol. As a result, we did not get an indication of the number of nondrinkers in the university. Having an accurate record of number of abstainers would be useful
when describing rates of alcohol use and it is therefore recommended that future research in
this area should attempt to address this issue.
2.4.2 MAIN FINDINGS AND IMPLICATIONS
In the present study, although current drinkers (those who had consumed alcohol in
the past year) and non-current drinkers (those who had previously consumed alcohol but not
in the past year) were eligible to participate in the survey, all 303 respondents identified
themselves as current drinkers. Students recruited from the university residence halls were
personally screened by the primary researcher during recruitment and it was noted that not a
single student that was approached identified themselves as a non-current drinker. It is
possible that students who do not drink a lot do not wish to identify themselves as noncurrent drinkers due to reasons of social desirability (Kypri et al., 2006). Another possibility
is that since students were told at recruitment that the study was about alcohol consumption,
non-drinkers may not have accessed the recruitment areas as the study was not a relevant
topic for them. Students recruited from the Psychology Research Participation Scheme read
the selection criteria online and signed up. Therefore, it is possible that non-current drinkers
may have chosen not to participate in the study for various reasons such as a lack of interest
in a subject that is not personally relevant to them. As a result of this, we do not know the
true prevalence of abstention. This study was not designed to produce such an estimate.
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In the present sample, nearly 40% of the respondents were classified as frequent
heavy episodic drinkers (HEDs), that is, males consumed 5+ standard drinks in one occasion
(4+ for females) six or more times in a month. Nearly 30% of the sample was comprised of
infrequent HEDs (those who engaged in heavy episodic drinking 2-5 times per month) while
31% were non-HEDs (those who engaged in heavy episodic drinking only once a month).
Frequent HEDs drank significantly more per drinking occasion as well as per month
compared to both infrequent HEDs and non-HEDs. Frequent HEDs had a higher mean
AUDIT score of 16.8 compared to infrequent HEDs (11.3) and non-HEDs (5.8). Almost 52%
of infrequent HEDs and 25% of frequent HEDs were drinking at levels that placed them in
the hazardous AUDIT risk category. In addition, almost 30% of infrequent HEDs and 72.4%
of frequent HEDs in the present study reported drinking at levels within the harmful AUDIT
risk category. Overall, three-quarters of students in this sample reported drinking at levels
that places them at elevated risk for future health damage in terms of the AUDIT assessment
of risk (Babor, Kranzler & Lauerman, 1989).
Males reported higher quantities of alcohol consumption, but there were no
significant gender differences in terms of AUDIT risk categorisation. This indicates that
while males may be drinking more than females, females are drinking at levels that place
them at an equally high level of risk of harm as their male counterparts. Therefore the results
generally indicate that men and women were more alike than different in their experiences of
negative alcohol-related experiences and alcohol expectancies.
This data on consumption levels and risk categorisation is further corroborated by the
fact that frequent HED students experienced more negative consequences as result of their
own drinking and that of others. As a result of their own drinking, frequent HEDs were more
likely than the other two groups to experience hangovers, miss class, fall behind in uni work,
regret what they did, forget what they did, argue with friends, have unplanned sex, damage
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property, get into trouble with police, get hurt or injured, sustain mild injuries, have
emotional outbursts and have blackouts. As a result of other students’ drinking, frequent
HEDs were more likely than the other two groups to have been insulted, gotten into a serious
argument, have their own property damaged, take care of other intoxicated students and
experienced unwanted sexual advances. This data supports previous research, which has
asserted that students who engage in heavy episodic drinking do so at a heavy cost to
themselves, other students around them, and society at large (Kypri at al., 2005; Roche &
Watt, 1999, Wechsler et al., 1994).
As hypothesised, alcohol expectancies were higher in frequent HEDs. Specifically, a
larger proportion of frequent HEDs compared to the other two groups reported that drinking
alcohol acted as a social lubricant (helped them fit in, have more fun with friends, be more
comfortable with the opposite sex) and helped them to escape problems, relax, celebrate and
even work better. This finding is consistent with Park (2004) who found that students drank
more because positive consequences reinforced their beliefs that alcohol acts as a social
facilitator and allows them to have a better time. As a result, it is not surprising that despite
the fact that frequent HEDs experienced more negative consequences than other students,
they continue to drink at high levels because they also have higher expectancies in terms of
positive consequences of alcohol use.
The hypothesis that non-HEDs and infrequent HEDs would endorse more reasons to
limit drinking than frequent HEDs, was not supported. However, a gender difference was
observed with females endorsing more reasons to limit drinking than males. This occurred for
reasons such as disliking the taste of alcohol, not wanting to lose control, fear of gaining
weight and as a result of having experienced negative consequences in the past. These
reasons to limit drinking appear to be more salient for females than males and may prove
effective in interventions that encourage students to reduce or limit their drinking.
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The present study included only drinking students and therefore the accuracy of
normative perceptions is for drinking students only. In terms of perception of their own
drinking, non-HEDs stated that they drank less than most students and were the only group
who had an accurate perception of their own drinking when comparing themselves to other
students. Infrequent HEDs reported that they drank a little less than most university students
and frequent HEDs felt that they drank about the same as other university students. However,
both these groups drank significantly more than other students. Forty-five percent of frequent
HEDs and 34% of infrequent HEDs underestimated their own drinking when comparing
themselves to other university students. These findings are in line with previous research
which has found that most students tend to overestimate what their peers drink. It has been
argued that this misperception leads them to drink more in an effort to keep up with the
perceived norm (Borsari & Carey, 2000; Carter & Kahnweiler, 2000; Thombs, 2000; Vicary
& Karshin, 2002; Thombs, 2000). It appears that this misperception may act as a potential
contributor to heavy episodic drinking as students might feel pressured to increase their
drinking to conform to the perceived norm (Thombs, 2000) and prevents them from
recognising that they are drinking at high rates. Therefore despite experiencing negative
consequences as a result of their drinking, heavy episodic drinkers may rationalise their
drinking because they feel they are drinking the same or less than everyone less. Further,
given that students are known to report more frequent positive rather than negative
consequences (Park, 2000), most heavy episodic drinkers do not perceive the negative
consequences that they experience most frequently (e.g., hangovers etc) as being serious
enough to warrant a change in behaviour. By publicising a more accurate norm to correct the
misperceptions, interventions based on social norms strategies are expected to result in
decreased alcohol consumption as students change their behaviour to conform to the norm of
the university they belong to (Carter & Kahnweiler, 2000).
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Perception of one’s own drinking compared to that of other students also varied
significantly by gender. Males underestimated their own drinking and reported that they
drank about average when they actually drank significantly more than other students. In
contrast, females were more accurate in their perceptions and reported that they drank less
than most when they actually did drink less than most students.
The majority of non-HEDs (81.7%) were accurate in their perception that they drank
less than most other students and only 5.4% underestimated their own drinking. In the
infrequent HED group, 45.4% were accurate in their perception of what they drank compared
to other students while 34.1% underestimated their own drinking. Lastly, in the frequent
HED group, 46.6% were correct in their perception of what they drank and 44.9%
underestimated their own drinking. These results indicate that a large proportion of infrequent
and frequent heavy episodic drinking students (regardless of gender) tend to underestimate
their own drinking when comparing themselves to other students.
These findings raise the possibility that improving the accuracy of perceptions about
one’s own drinking in relation to others (e.g., by providing accurate normative information)
may reduce consumption levels for students who engage in heavy episodic drinking.
2.4.3 SECTION SUMMARY
Study 1 provides evidence that heavy episodic drinking is prevalent within the current
sample and that a high proportion of students are drinking at rates that place them at risk of
harm to themselves and to those around them. This study also gives us an indication of the
reasons why students continue to drink at harmful rates of consumption despite experiencing
negative consequences. The finding that students who engaged in regular heavy episodic
drinking tended to underestimate their own drinking compared to other university students is
particularly important as it provides a strong rationale for testing the efficacy of an
intervention program that is designed to correct perceived norms and hence reduce alcohol
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consumption among university students. Overall, this study represents one of the few studies
that have been conducted in Australia to examine heavy episodic drinking among tertiary
students. Being exploratory in nature, it also serves as a platform for development of the
primary intervention in Study 3.
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CHAPTER 3
STUDY TWO:
Normative data for the feedback intervention study

Aspects of this study have been accepted for publication (see Appendix Seven).
Utpala-Kumar, R., & Deane, F. P. (in press). Rates of alcohol consumption and risk status
among Australian university students vary by assessment questions. Drug and Alcohol
Review, (accepted 30/01/2009).

82

3.1 INTRODUCTION
Results from Study 1 indicated that heavy episodic drinking (HED) is prevalent
among students at the University of Wollongong, Australia. In an effort to reduce the
frequency of HED, an intervention study based on social norms approach was developed for
students identified as heavy episodic drinkers. As discussed earlier in the Introduction, the
basic premise of this theory is that students tend to overestimate the drinking of their peers
and drink more in an effort to keep up with the perceived norm. Correcting normative beliefs
has been shown to be efficacious in reducing alcohol consumption in general university
populations (Neighbors, Larimer et al., 2004). Thombs (2000) maintains that when giving
feedback to students about “actual norms” of drinking, it is most relevant to give results of
survey data from their own campus back to students rather than provide them with normative
information from other campuses. To this end, the aim of Study 2 was to collect accurate
normative data about drinking frequency and quantity, as well as heavy episodic drinking
frequency and quantity, from the general student body at the University of Wollongong in
order to incorporate this information into the feedback component of the intervention study
(i.e. Study 3).

3.2 METHOD
3.2.1 PARTICIPANTS
The present sample included a total number of 2082 respondents of whom 821
(39.4%) were male and 1260 (60.5%) were female (1 missing). Compared to the university
demographics in 2008 where only 50.7% of the student population were females, the present
sample over represents females. The mean age for the total sample (11 missing) was 23.49
years (SD = 7.63). The mean age of males was 23.06 years (SD = 7.04) and the mean age of
females was 23.77 years (SD = 7.98). Of the total sample, 1798 (86.4%) respondents lived in
private accommodation and 280 (13.4%) lived in university accommodation (4 missing).
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3.2.2 PROCEDURE
In 2008, five out of 10 faculties (Commerce, Education, Health & Behavioural
Sciences, Informatics, and Science) at the University of Wollongong (UoW), Australia gave
permission to circulate an email containing introductory information about the present study
to the students currently enrolled in their faculties. This email also contained an online link to
a brief survey that comprised of six questions and took about 5 minutes to complete.
Respondents were asked to complete the survey only once and no incentives were provided
for completing the survey.
In an effort to reach as many students as possible, the email was also sent to students
through student organisations, residence halls and a social newsletter. Approximately 34,023
students were on the multiple email lists, but because some students also appeared on more
than one list, it was not possible to provide an exact response rate. However, based on UoW
total enrolments (N = 20,497), it is estimated that the sample constituted approximately
10.2% of the eligible population.
The Human Research Ethics Committee of University of Wollongong provided ethics
approval for this study.
3.2.3 MEASURES
The online survey provided a copy of a Standard Drinks Guide (NHMRC, 2001). The
Standard Drinks Guide (see Appendix 1) is a picture of typical beverage containers and
glasses popular in Australia with the number of standard drinks per popular beverage clearly
labelled (e.g. 1.5 standard drinks for a schooner of full strength beer, 1 standard drink for a
‘middy’ of full strength beer).
Respondents were asked two questions about their alcohol consumption with Yes or
No response options (“Have you ever had a drink of alcohol?” and “Do you currently drink
alcohol?”). Those students who responded with “No” to one or both of these questions were
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asked not to complete the questions about current drinking. These questions allowed us to
calculate how many students were abstainers and how many who previously drank now
abstain from alcohol. Demographic information about age, gender and accommodation type
was collected from all respondents.
Students who identified as current drinkers completed a modified version of the Daily
Drinking Questionnaire (m-DDQ) (Neighbors, Larimer et al., 2004). Evidence for the
convergent validity for the DDQ has been reported with the measure correlating significantly
with the Drinking Practices Questionnaire (r = .50) (Collins, Parks & Marlatt, 1985). The mDDQ consists of a timeline follow-back-like question about alcohol consumption.
Participants were given days of the week and asked to report on how many drinks they
consumed on each day of the week during a typical week in the last 3 months.
Next, participants were asked two quantity-frequency questions (“on average, how
often have you consumed alcohol during the last 3 months?” and “when you drank, how
many drinks on average did you typically consume on a given occasion?”). Test-retest
reliability of the QF has been established as being satisfactory (r = 0.88) and it also correlates
significantly with other measures, such as an extended QF with location-specific or variable
drinking questions (r = 0.63), retrospective diary (r = 0.67), prospective diary (r = 0.71) and
24-hour recall method (r = 0.68) (Feunekes, van’t Veer, van Staveren & Kok, 1999). In the
present study, respondents were asked to report the exact number of drinks consumed in
response to the quantity question and were given a choice of 8 response options for the
frequency question (“never”, “less than once per month”, “about once a month”, “two to
three times a month”, “once or twice a week”, “three to four times a week”, “nearly every
day”, and “everyday”).
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3.3 RESULTS
3.3.1 NON-DRINKERS
In the total sample of 2082, 121 respondents (5.8%) stated that they had never had a
drink of alcohol. The average age in this group was 26.08 years (SD = 9.21) and was made up
of 62 males (51.2%) and 58 females (47.9%), with one missing value. Within this group, 102
respondents (84.3%) lived in private housing and 17 respondents (14.0%) lived in university
accommodation (2 missing).
In the total sample of 2082, 234 respondents (11.2%) stated that they do not currently
drink alcohol. The average age in this group was 25.86 years (SD = 9.74) and was made up of
95 males (40.6%) and 139 females (59.4%). Within this group, 212 respondents (90.6%)
lived in private housing and 22 respondents (9.4%) lived in university accommodation.
3.3.2 FREQUENCY OF DRINKING
For the purpose of measuring frequency of drinking per week, the number of days
when respondents reported consuming one or more drinks per day was added to get a weekly
frequency on the m-DDQ. The overall mean frequency of consumption per week was 2.40
days a week (SD = 1.64), with males consuming on an average of 2.79 days per week (SD =
1.79) and females consuming on an average of 2.16 days per week (SD = 1.50). An
independent sample t test found that there was a significant difference for gender t(1714) =
7.81, p < .001, Mdiff = 0.63, 95% CI [0.47, 0.78] indicating that males consumed alcohol more
days a week than did females.
3.3.3 FREQUENCY OF HED
Frequency of heavy episodic drinking was calculated using the m-DDQ: the number
of days in a typical week where a respondent reported drinking more than 4 drinks in a row
were added together. The overall mean for consuming more than 4 drinks in a row was 1.09
(SD = 1.25). There was a significant difference between the number of times more than 4
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drinks were consumed in a row by males (M = 1.38, SD = 1.41) and females (M = 0.91, SD =
1.11), t(1714) = 7.65, p < .001, Mdiff = 0.06, 95% CI [0.35, 0.59]
3.3.4 TYPICAL QUANTITY CONSUMED
Typical quantity of alcohol consumed per occasion was measured using the question
“During the last three months, how many drinks on average did you typically consume on a
given occasion?” In the sample of current drinkers, typical number of standard drinks
consumed per occasion ranged from 0-40 standard (N = 1690), with a mean of 5.33 (SD =
3.81). There were significant gender differences, t(1688) = 7.36, p < .001, Mdiff = 1.38, 95%
CI [1.01, 1.75], with males (M = 6.18, SD = 4.48) consuming more standard drinks per
typical occasion than females (M = 4.80, SD = 3.23).
A check for extreme values using stem-and-leaf and box plots revealed that those
drinking 15 or more drinks per occasion (60 respondents, 3.55%) were considered outliers.
Since the main aim of this study was to provide normative information on what the “average”
student typically drinks, all 60 outliers were therefore omitted from the analysis. The overall
mean for number of standard drinks per occasion was 4.89 (SD = 2.99). An independent
sample t test revealed that there was a significant difference in gender t(1628) = 5.64, p <
.001, Mdiff = 0.86, 95% CI [0.56, 1.15] indicating that males (M = 5.43, SD = 3.26) were
consuming more standard drinks per occasion than females (M = 4.57, SD = 2.76).
3.3.5 TYPICAL HED QUANTITY
Typical number of standard drinks consumed per occasion when drinking more than 4
drinks in a row was measured using the question: “During the last three months, when you
drank more than 4 drinks in a row, how many drinks did you typically have?” In the sample
of current drinkers, responses to this item ranged from 4.5-40 standard drinks (N = 1225),
with a mean of 8.18 (SD = 3.54). There were significant gender differences, t(1223) = 10.47,
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p < .001, Mdiff = 2.01, 95% CI [1.67, 2.44] with males (M = 9.38, SD = 4.22) consuming more
standard drinks than females (M = 7.32, SD = 2.64).
Although response for this item were not used to provide normative information on
what the “average” student typically drinks, results without outliers (as identified above) are
presented here for consistency. In the sample of current drinkers excluding outliers, typical
number of standard drinks consumed per “over 4” occasion ranged from 4.5-20 standard (N =
1146), with a mean of 7.67 (SD = 2.59). An independent sample t test revealed significant
differences in gender t(1144) = 10.20, p < .001, Mdiff = 1.53, 95% CI [1.23, 1.82] indicating
that males (M = 8.58, SD = 3.01) were consuming more standard drinks than females (M =
7.05, SD = 2.06).

3.4 COMMENTARY
Results from this survey were used as part of normative feedback component for
study 3. Gender differences have been reported for all aspects that were analysed since
gender specific feedback was provided to students. The precise manner in which these results
were used as part of the feedback intervention will be detailed in the next chapter.
Limitations identified are that respondents were asked, “Do you currently drink?”
without any specific definition of the word “currently”. By omitting to define “currently” as
“past 12 months” as is customary, the data here is somewhat limited due to possible
variability in respondents’ interpretation. Other limitations include both coverage and nonresponse bias. Given that only 5 out of 10 faculties at the university agreed to circulate the
survey link to their students, there could have been substantial coverage bias. In order to
overcome this, the present study also sent the survey link to students through student
organisations as well as the university social newsletter. As a result of sending the link via
various mediums, it is expected that most students at the university would have received the
link. Based on the assumption that all or most students in the university would have seen the
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link then a high non-response bias is likely given that only 10.2% of the eligible population
completed the survey. The low response rate makes it difficult to have accurate data on total
consumption and draw conclusive prevalence estimates (Kypri, Stephenson & Langley,
2004). As a result of the high non-response rate in the current study, it is important to note
that the normative data collected for Study 3 may not be wholly representative of the
university population.
Further, post-hoc analysis showed that differences in rates and quantity based on
which measures used (i.e., QF vs m-DDQ). These differences are elaborated in UtpalaKumar & Deane (2009) (see Appendix 7).
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CHAPTER 4
STUDY THREE
Randomised trial of online feedback intervention for university students who are heavy
episodic drinkers
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4.1 INTRODUCTION AND HYPOTHESES
Based on the findings of Study 1, an intervention study was designed in order to
reduce frequency and quantity of alcohol consumption, as well as alcohol-related negative
consequences among university students. Given the research support for the use of computerdelivered interventions, (Carey et al., 2009; Elliott et al., 2008), the present study
endeavoured to deliver a normative feedback and alcohol-related tips intervention via email.
The present study sought to adapt and replicate the Larimer at al. (2007) study which will
now be described in greater detail.
Larimer et al. (2007) evaluated the efficacy of an intervention that included providing
mailed feedback as well as tips on alcohol use as a universal prevention strategy for drinking
among university students. They compared students who only completed the assessment
condition to students who received personalised normative feedback as well as additional tips
in the form on 10 weekly generic postcards (c.f. Section 1.4.5 for details about the
intervention). They found that the mailed feedback plus tips intervention reduced drinking
rates, with students who received feedback reporting less drinking at follow-up compared to
students in the assessment-only group. Larimer et al. provided feedback adapted from the
Brief Alcohol Screening and Intervention for College Students (BASICS) program (Dimeff et
al., 1999). This program has been found to be effective in reducing drinking rates in
university students when delivered in mailed feedback and in-person format.
Since web-based interventions can be delivered at a low cost and have the potential to
reach a broad audience, Larimer et al. conclude that “research investigating the
implementation of BASICS feedback on the Internet…is warranted” (pp. 292). Therefore, the
primary aim of Study 3 is to test the efficacy of an intervention adapted from the BASICS
program via the Internet. Further, Larimer er al. suggest that enhancing the feedback
intervention by “increasing personalisation of suggested tips and skills, rather than generic
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postcards to reinforce behavioural strategies might improve impact of interventions of
consequences” (p. 290). According to Tajfel’s social identity theory (as cited in Lewis &
Neighbors, 2007, p. 229), people tend to accept the “prototypical attitudes and beliefs of the
in-group as their own”. Based on this theory, Lewis and Neighbors (2007) argue that when
university students realise that their drinking behaviour is discrepant to that of their peers
with whom they strongly identify, they should be motivated to change their behaviours to
more accurately reflect those of the referent group. Consequently, a personalised intervention
is expected to be more efficacious than a generic one because students are more likely to
perceive information about the drinking patterns and other related behaviours (e.g., use of
protective behaviours) of a group that they identify with as being more relevant to them.
Study 3 provided personalised normative feedback following the procedures of
Neighbors, Larimer et al. (2004). In addition, it also trialled a tips program as described in
Larimer et al. (2007). The tips intervention included two conditions: one that provided
generic information about alcohol, health risks, information on calculating blood alcohol
content, negative consequences, the effects of alcohol on mood, weight, cost and protective
behaviours. The second tips condition was based on Larimer et al.’s suggestion to provide
more personalised information in the 10 weekly personalised email postcards. This study is
differs from the Larimer et al. study in that the personalised normative feedback that they
provided was incorporated as part of the personalised e-postcards along with more extensive
information for respondents in the personalised condition. In addition, the study targets
intervention at students who are heavy episodic drinkers.
It is hypothesised that:
1.

Respondents in the two treatment conditions will have significantly greater improvement
in the outcome measures compared to the control group across time. Specifically, it is
expected that own alcohol consumption and estimation of others’ consumption (in terms
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of both weekly frequency and quantity) as well as negative consequences will decrease
over time. Conversely, it is expected that protective behaviours and awareness of own
alcohol use will increase. Further, it is also expected that respondents in the personalised
condition will have more significant changes in the outcome measures compared to the
generic condition.
2.

Women will be more responsive to the intervention and will therefore have more
significant changes in the outcome measures compared to men.

3.

Respondents in the generic and personalised groups are expected to advance further
through the stages of change compared to those in the control group. In addition,
respondents in the personalised group are expected to advance further through the stages
of change compared to the generic group.

4.2 METHOD
4.2.1 RECRUITMENT
In order to be able to participate in the study, males had to have consumed 5 or more
standard drinks in a row at least 2 times in the past month and females had to have consumed
4 or more standard drinks in a row at least 2 times in the past month. When respondents were
being screened, they were notified of these criteria verbally and given a copy of the standard
drinks guide so that they could correctly identify the number of drinks they typically
consume.
The online Psychology School Research Participation Scheme was used to invite
students to participate in the research if they met the selection criteria, which was outlined as
part of the study information that was included on the website. At this stage, students were
notified that they would receive course credit upon completion of Survey 1 and a $20
voucher upon completion of the remaining two surveys. Students who self-screened
themselves as eligible signed up online for the study and shortly after were sent an email with
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the hyperlink to the survey, an online participation and consent form as well as a numerical
ID. Once they completed survey 1, they were given course credit on the online system. The
Information Sheet and Consent Form are provided in Appendix 7. Three months after
completing survey 1, participants were sent an email with a hyperlink to survey 2. The same
was done at 6-month follow-up and students who completed all three surveys were given a
$20 voucher at the end. Once students completed survey 3, they were sent an email with
details of where they could collect their vouchers on campus and were also given the option
of having it posted to them if they provided their postal address.
As in Study 1, residence halls managers were contacted to request permission to
recruit students for the intervention study. All managers were willing to have their students
take part in the study and agreed to provide the $20 voucher for students who completed all
three surveys. Again, recruitment was conducted at dinnertime in the residence halls and
participants were given verbal information about the nature of the study. Those who
expressed interest and met the selection criteria were asked to provide their name and email
address at the time of recruitment and were informed that they would receive an email with
more information and the hyperlink to the survey within two weeks of signing up. Those who
provided their details were given their numerical identification and a chocolate bar (priced at
$1) as a thank you. When the survey was mailed out, students were emailed to the address
that they provided with the Participant Information and Consent form, a hyperlink to the
survey and a reminder of the numerical ID that they needed to complete the survey.
Recruitment for the study was conducted in the month of March 2008. The three
surveys were completed 12 weeks apart, with the first one being done in April 2008, second
in July 2008 and third in October 2008. The Human Research Ethics Committee of
University of Wollongong provided ethical review and approval for this study.
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4.2.2 PARTICIPANTS
Approximately 410 students were approached with information about the study. Of
these, 398 met the inclusion criteria and 345 signed up for the study. Of those who signed up,
239 students completed Survey 1 (see Figure 4.1). Of these 239 respondents, 96 (40.2%)
were male and 143 (59.8%) were female. Respondents were recruited from two pools: 184
respondents (77%) were recruited from the University of Wollongong residence halls and 55
(23%) were from the Psychology School Research Participation Scheme. Age ranged from
17-46 years with a mean of 19.73 (SD = 3.18). The vast majority of respondents (n = 159,
66.5%) identified themselves as single, 77 reported that they were “in a relationship” (32.2%)
and 3 were married/in a de facto relationship/living with their partner (1.3%). The sample
was made up mostly of undergraduate students (n = 232, 97.1%), with 7 respondents (2.9%)
identifying themselves as postgraduate students.
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Expressed interest
N = 398

Signed up
N = 345
Completed Time 1
N = 239
Randomised to
condition

Refused
N = 10

Not eligible
N = 53

Did not complete
Time 1
N = 106

Control Group
N = 79

Generic Group
N = 80

Personalised
Group
N = 80

Completed Time 2
N = 66

Completed Time 2
N = 56

Completed Time 2
N = 59

Completed Time 3
N = 61

Completed Time 3
N = 57

Completed Time 3
N = 57

Final MANOVA
Analysis
N = 54

Final MANOVA
Analysis
N = 47

Final MANOVA
Analysis
N = 49

Figure 4.1. Flow chart of respondent eligibility, recruitment and participation.
Of the 239 students that completed Survey 1, 181 students completed the survey at
Time 2. Of these 181 respondents, 62 (34.3%) were male and 119 (65.7%) were female.
There were 141 respondents (77.9%) from the University of Wollongong residence halls and
40 (22.1%) from the Psychology School Research Participation Scheme. Age ranged from
18-46 years with a mean of 20.02 (SD = 3.51). Again, the majority of respondents (n = 117,
64.6%) identified themselves as single, 60 reported that they were “in a relationship” (33.1%)
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and 4 were married/in a de facto relationship/living with their partner (2.3%). The sample
was made up mostly of undergraduate students (n = 176, 97.2%), with 5 respondents (2.8%)
identifying themselves as postgraduate students.
At Time 3, 175 students completed the survey, however, not all of these 175
respondents completed Time 2. Of these 175 respondents, 63 (36%) were male and 112
(64%) were female. There were 136 respondents (77.7%) from the University of Wollongong
residence halls and 39 (22.3%) from the Psychology School Research Participation Scheme.
Age ranged from 18-47 years with a mean of 20.20 (SD = 3.51). Again, the majority of
respondents (n = 112, 64%) identified themselves as single, 60 reported that they were “in a
relationship” (34.3%) and 3 were married/in a de facto relationship/living with their partner
(1.7%). The sample was made up mostly of undergraduate students (n = 172, 98.3%), with 3
respondents (1.7%) identifying themselves as postgraduate students.
4.2.3 MEASURES
Assessments were conducted online and the same questionnaires were used for
participants in all groups. The survey instrument asked students a number of questions about
their drinking and associated behaviour. As in Studies 1 and 2, all questions regarding
quantity of alcohol consumption required answers in standard drinks and the Standard Drinks
Guide (NHMRC, 2001) was included as part of the online questionnaire.
4.2.3.1 Alcohol consumption
A modified version of the Daily Drinking Questionnaire (m-DDQ) (Neighbors,
Larimer et al., 2004) was used to assess alcohol intake (c.f. Section 3.2.3 for a detailed
description of this measure).
.
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4.2.3.2 Drinking Norms Rating Form (DNRF)
Estimation of other students’ frequency and quantity were measured using the
Drinking Norms Rating Form (Baer, Stacy & Larimer, 1991, cited in Larimer at al, 2007).
Using the same format as the m-DDQ (described above), participants estimated the drinking
behaviour of the “typical student” at their university.
4.2.3.3 Negative consequences associated with drinking
Negative consequences associated with drinking were assessed using the Rutgers
Alcohol Problems Index (White & Labouvie, 1989, cited in Larimer at al, 2007). Participants
were asked to record the number of times they experienced each of the 23 negative
consequences in the past 3 months as a result of their own alcohol use (e.g., “Not able to do
your homework or study for a test ”) on the following scale: 1=none, 2=1-2 times, 3=3-5
times, and 4=more than 5 times. The sum of all 23 responses was calculated to create the
Negative Consequences NegCons variable. The reliability of this measure has been reported
to be α = .88 (Collins, Kashdan, Koutsky, Morsheimer & Vetter, 2008). Cronbach’s alpha in
the present sample was .85.
4.2.3.4 Readiness to change
The Readiness to Change Questionnaire (RCQ) (Rollnick, Heather, Gold & Hall,
1992) is a 12-item self-report questionnaire, which assesses three stages of change:
Precontemplation, Contemplation and Action. In terms of response options, participants had
to choose one of five alternatives which were scored using the method described by Heather
et al. (1993): totally agree (+2), partly agree (+1), unsure (0), partly disagree (-1) and totally
disagree (-2). The sum on each scale was calculated and used to allocate participants to one
of the stages based on the highest score obtained either on the Precontemplation,
Contemplation or Action scales. When there was an equal score on two scales, the most
advanced scale was chosen (Heather, Rollnick & Bell, 1993). The three scales reflecting the
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three factors had been found to have satisfactory internal consistency and test-retest
reliability: precontemplation stage, internal consistency = .78 and Pearson’s r = .85;
contemplation stage, internal consistency = .80 and Pearson’s r = .97; and action stage,
internal consistency = .80 and Pearson’s r = .86 (Forsberg, Halldin & Wennberg, 2003).
4.2.3.5 Protective behaviours
The use of protective behaviours was measured using a scale from the National
College Health Assessment Survey (American College Health Association, 2000). The scale
measured the frequency with which students reported using 10 strategies for reducing the
negative consequences of drinking (e.g., eat before and/or during drinking, avoid drinking
games, alternate non-alcoholic with alcoholic beverages). Respondents had to choose one of
five response options: always, usually, sometimes, rarely and never. Scores were calculated
as a mean of the 10 items. Larimer et al. reported that the reliability of this measure was α =
.91. In the present sample, Cronbach’s alpha for this measure was .78.
4.2.3.6 Awareness of own drinking
To assess awareness of their own drinking, students were given a single item
question: “How aware are you of how much you currently drink?” Responses were taken on a
Likert scale which ranged from 1 = extremely unaware to 7 = extremely aware.
4.2.3 INTERVENTION PROCEDURES
The intervention involved collection of baseline assessment, intervention, 3-month
follow-up and 6-month follow-up assessments. Once students had been recruited, they were
sent an email containing the link to the online survey. They completed the survey online
using their email address and the numerical ID that they had been given for the study. After
students completed the survey, the researcher downloaded their responses from the Internet
and randomly assigned each respondent to one of three conditions: control (n = 79), generic
(n = 80) and personalised (n = 80). Upon completing the survey, students in the control
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group received an email thanking them for their participation and were informed that they
would receive the link to the 2nd survey in three months time. Within a week of completing
the survey, students in the generic and personalised groups received an email containing
personalised normative feedback based on that provided by Neighbors, Larimer et al. (2004).
Feedback was customised by extracting information from the web-based baseline
assessment, integrating this into the feedback form and emailing it automatically to
respondents. The feedback included a summary of the respondent’s perceived drinking norms
compared with actual drinking norms and a summary of their reported alcohol consumption
compared to that of the university average for each gender. Actual norms were based on data
collected as part of Study 2. A copy of sample feedback is included in Appendix 10.
In summary, as per Neighbors, Larimer et al. (2004), feedback was designed to
communicate three things: a) “this is how much you drink”, b) “this is how much you think
the typical student of your own sex drinks”, and c) “this is how much the typical student
(both sexes) actually drinks”. A graph that provided a visual representation of own drinking
versus that of typical male and female students was also provided. Students in both
conditions were asked to respond to the email and state how useful they found the
information that had been provided on the following scale: “0 = not at all useful”, “1=
slightly useful”, “2 = moderately useful”, “3 = useful”, and “4 = very useful”.
Within 2 weeks of completing the baseline assessment, participants in the generic and
personalised conditions were emailed the 1st of 10 weekly e-postcards with additional
information based on the following themes: 1) Information on standard drinks; 2) Risk of
harm; 3) Negative consequences associated with alcohol consumption; 4-5) Protective
behaviours; 6) Money; 7) Calories; 8) Blood alcohol level; 9) Alcohol and mood; 10) Choice.
The content of the postcards was adapted based on the tips procedure developed by Larimer
et al. (2007).
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Participants in the generic condition received generic information in their weekly epostcards. For example, in the e-postcard about “Money”, students were provided a list
containing the estimated cost of consuming popular alcoholic beverages over a year when
drinking 5, 10, 20 and 30 standard drinks per week and this cost was compared to other items
that students typically spend money on, both in terms of necessities and wants (e.g., cost of
rent, books, holidays, video games etc).
Participants in the personalised condition received e-postcards with the same theme
as participants in the generic condition every week. The difference was that the e-postcard
was personalised to each participant based on his or her responses to the baseline assessment.
In order to be able to provide personalised feedback in the e-postcard about money,
participants had been asked in the assessment what their preferred drink was (e.g., beer, wine,
alco-pops, spirits). Based on their report of their typical drinking frequency, quantity and
typical drink, the cost of how much each participant spent on alcohol per year was calculated
and reported in the e-postcard.
For all personalised postcards, respondents data that was required for the
personalisation (e.g. gender, weight etc) was extracted from SPSS to Microsoft Excel.
Templates for each postcard were created in Microsoft Word. The Mail Merge Manager tool
within MS Word was used to link the templates to the excel file and generate postcards based
on the templates.
All generic and personalised e-postcards (along with the templates used to generate
the personalised cards) have been included in Appendix 10.
Each week, students were asked to respond to the e-postcard by stating how useful
they found the information on a scale from 0 to 4 (0 = Not at all useful, 1 = Slightly useful, 2
= Moderately useful, 3 = Useful, 4 = Very useful). Participants in the personalised condition
were also asked to monitor their drinking over the past week and report their total number of
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standard drinks for the week. Since all e-postcards were routinely sent on Friday mornings,
participants in the personalised group were asked to reflect over the last week (FridayThursday) and asked to report how many drinks they had during that week. The purpose of
asking respondents in the personalised group to monitor their weekly use was to graph their
alcohol consumption on a weekly basis and include this feedback in their weekly emails.
However, this part of the feedback was not provided in the final intervention due to a lack of
funding to program graphic feedback for participants in electronic form.
4.2.4 DATA SCREENING AND ANALYSIS
All statistical analyses were carried out using the SPSS 16.0 for Mac package.
Given that there was a relatively high drop-out rate, data analysis was initially
conducted using all available cases to check whether there was a positive outcome amongst
those who completed the intervention. It has been suggested that participants most frequently
drop out from a trial because they are not getting benefit (Streiner, 2008). Thus, doing the
analysis with all available cases maximised the probability of finding a significant effect
since those remaining tend to be the ones who are more likely to have had a more positive
outcome. Consequently, analysis using available cases is more likely to increase the risk of
Type-I-error (i.e., saying there is a treatment effect when there is not). If any significant
treatment effects were found amongst this group, an intention to treat analysis was planned.
However, there were no significant treatment effects in the available cases group analysis and
therefore an intention to treat analysis was not conducted.
A 3x3x2 mixed multivariate analysis of variance (MANOVA) was conducted (N =
119) to check whether the independent variables had any impact upon the seven dependent
variables. The independent variables were condition (control, generic and personalised), time
(pre, post and follow-up) and gender (male and female). The seven dependent variables were:
awareness of drinking (Aware), drinking frequency per week (FreqWk), drinking quantity per
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week (QuanWk), estimation of other’s drinking frequency per week (OtrFreqWk), estimation
of other’s quantity per week (OtrQuanWk), negative consequences of alcohol use (NegCons)
and use of protective behaviours (ProtBehs).
Before conducting the MANOVA, the data were examined using SPSS to check
whether assumptions were met. Shapiro-Wilk tests were used to assess the assumption of
univariate normality, which was found to be violated for all but two variables, ProtBehs and
OtrFreqWk. Transformations as per recommendations by Tabachnick and Fidell (2007) were
applied to the remaining six variables in an effort to improve their distribution. The variable
Aware had a moderate negative skew that was corrected using the formula NEWX=SQRT(KX), where X=the existing variable and K=the largest score+1. Since Aware was measured
using a Likert scale of 0-7, K = 7+1 = 8. The variables FreqWk, QuanWk and OtrQuanWk
displayed a moderate positive skew and were corrected using the formula NEWX=SQRT(X).
The variable NegCons had a substantial positive skew and was transformed using the formula
NEWX=LG10(X). As a result of the transformations, univariate normality was improved for
the aforementioned five variables.
In addition to the transformations that were computed, the General Linear Model was
run using binomial distributions for the three count variables that did not meet assumptions
(FreqWk, QuanWk and OtrQuanWk). These tests showed that there was no difference in
results using the different analytic approaches and therefore the results using transformations
have been reported for the sake of consistency.
Two multivariate outliers (ids 2 and 277) were found in the data after the variables
had been transformed and were removed from the analysis. Correlations between the
dependent variables were not excessive, indicating that multicollinearity was not of concern.
Furthermore, the relationships that did exist between the dependent variables were generally
linear. Finally, Box’s M was significant at α = .001, indicating that homogeneity of variance-
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covariance could not be assumed and Pillai’s Trace was used to correct for this (Tabachnick
& Fidell, 2007).
Non-parametric procedures were used to analyse readiness to change (RTC), which
was an ordinal variable.

4.3 RESULTS
4.3.1 MANOVA
A 3x3x2 repeated measures MANOVA was conducted using the seven dependent
variables: Aware, FreqWk, QuanWk, OtrFreqWk, OtrQuanWk, NegCons and ProtBehs. In
the multivariate tests, where there was a significant multivariate main effect or interaction,
the univariate ANOVAs were evaluated using a Bonferroni adjusted alpha level of .007
(.05/7). In the within-subjects tests, Mauchly’s Test of Sphericity indicated that the
assumption of sphericity had been violated for four variables: Awareness, FreqWk,
OtrFreqWk and OtrQuanWk. Therefore, degrees of freedom for these variables were
corrected using Greenhouse-Geisser estimates of sphericity. MANOVA results for both
between and within subjects factors are presented in Table 4.1 and descriptive statistics for all
seven variables are reported in Table 4.2.
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Table 4.1.
Multivariate and Univariate Analyses of Variance for all Seven Dependent Variables
Univariate
Multivariate
Partial

Quan

Otr Freq

Otr Quan

Neg

Prot

df

F

η2

Aware

Freq Wk

Wk

Wk

Wk

Cons

Behs

Condition (C)

14, 216

1.59

.093

1.09

3.14

1.11

0.03

2.84

0.07

0.49

Gender (G)

7, 107

2.11*

.121

1.28

1.46

9.34a

0.00

7.20

0.03

3.17

C*G

14, 216

0.87

.053

0.65

0.27

0.25

0.56

0.26

0.07

3.71

Time (T)

14, 100

5.31**

.427

3.46G-G

0.41G-G

13.72a

24.20G-Ga

6.40G-Ga

1.83

3.53

T*C

28, 202

1.63*

.184

1.46G-G

1.10G-G

1.58

2.51

0.80

1.04

1.10

T*G

14, 100

1.05

.128

1.84G-G

0.27G-G

2.30

0.27

2.91

0.10

0.48

T*C*G

28, 202

1.15

.137

1.09G-G

0.75G-G

1.49

0.89

0.45

0.38

0.60

Source
Between Subjects

Within Subjects

Note. Multivariate F ratios were generated from Pillai's statistic.
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G-G

indicates degrees of freedom corrected by Greenhouse-Geiser

* p < .05
** p < .001
a

significant at Bonferroni alpha of .007.
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Table 4.2

MANOVA Means and Standard Deviations (in parentheses)
Control

Generic

Personalised

Total Sample

Male

Female

Total

Male

Female

Total

Male

Female

Total

Male

Female

Total

n = 11

n = 30

n = 41

n = 12

n = 25

n = 37

n = 13

n = 28

n = 41

n = 36

n = 83

n = 119

1.20

1.19

1.19

1.09

1.28

1.22

1.05

1.06

1.06

1.11

1.18

1.16

(.73)

(.68)

(.68)

(.40)

(.45)

(.44)

(.69)

(.71)

(.69)

(.61)

(.63)

(.62)

1.08

1.07

1.07

1.34

1.17

1.22

1.39

1.12

1.20

1.28

1.11

1.16

(.79)

(.74)

(.74)

(.56)

(.40)

(.46)

(.28)

(.75)

(.64)

(.57)

(.65)

(.63)

0.74

0.87

0.84

1.33

0.87

1.02

1.25

0.93

1.03

1.12

0.89

0.96

(.63)

(.62)

(.62)

(.41)

(.54)

(.54)

(.48)

(.74)

(.68)

(.56)

(.63)

(.62)

1.64

1.53

1.56

1.63

1.67

1.66

1.74

1.65

1.67

1.67

1.61

1.63

(.49)

(.25)

(.33)

(.43)

(.43)

(.43)

(.48)

(.29)

(.35)

(.45)

(.33)

(.37)

Aware
Pre

Post

FU

FreqWk
Pre
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Post

FU

1.54

1.52

1.52

1.70

1.64

1.66

1.87

1.64

1.71

1.71

1.59

1.63

(.53)

(.32)

(.38)

(.55)

(.40)

(.45)

(.36)

(.33)

(.35)

(.49)

(.35)

(.40)

1.50

1.49

1.49

1.65

1.56

1.59

1.82

1.70

1.74

1.67

1.58

1.61

(.36)

(.25)

(.28)

(.44)

(.46)

(.45)

(.41)

(.41)

(.41)

(.42)

(.39)

(.40)

4.73

3.73

4.00

4.15

3.60

3.78

4.28

3.70

3.89

4.38

3.68

3.89

(1.34)

(.99)

(1.17)

(1.79)

(.88)

(1.25)

(1.13)

(1.07)

(1.11)

(1.42)

(.98)

(1.17)

4.26

3.62

3.79

3.97

3.40

3.58

4.88

3.58

3.99

4.38

3.54

3.80

(1.51)

(1.20)

(1.30)

(1.93)

(1.00)

(1.37)

(1.25)

(1.15)

(1.32)

(1.59)

(1.11)

(1.33)

3.95

3.42

3.56

3.43

3.19

3.27

4.00

3.44

3.62

3.80

3.36

3.49

(1.22)

(.97)

(1.05)

(1.50)

(1.31)

(1.36)

(1.03)

(1.28)

(1.22)

(1.25)

(1.18)

(1.21)

5.36

5.23

5.27

4.25

5.04

4.78

4.62

4.39

4.46

4.72

4.89

4.84

(1.75)

(1.77)

(1.75)

(1.48)

(1.99)

(1.86)

(1.71)

(1.71)

(1.69)

(1.67)

(1.83)

(1.78)

3.45

3.67

3.61

3.75

3.92

3.86

4.31

3.64

3.85

3.86

3.73

3.77

(1.29)

(1.27)

(1.26)

(1.22)

(1.47)

(1.38)

(1.32)

(.83)

(1.04)

(1.29)

(1.20)

(1.22)

QuanWk
Pre

Post

FU

OtrFreqWk
Pre

Post
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FU

3.64

3.50

3.54

3.83

3.72

3.76

3.77

3.82

3.80

3.75

3.67

3.70

(1.63)

(1.41)

(1.45)

(1.34)

(1.57)

(1.48)

(1.17)

(1.22)

(1.19)

(1.34)

(1.39)

(1.37)

5.45

4.62

4.84

5.05

4.48

4.67

4.88

4.31

4.49

5.11

4.48

4.67

(1.08)

(1.19)

(1.21)

(1.16)

(.84)

(.98)

(1.49)

(1.11)

(1.25)

(1.25)

(1.06)

(1.16)

5.31

4.50

4.72

4.58

4.33

4.41

4.86

4.36

4.52

4.90

4.40

4.55

(1.06)

(.92)

(1.01)

(1.19)

(.99)

(1.05)

(.73)

(.96)

(.92)

(1.02)

(.95)

(.99)

4.96

4.70

4.77

4.41

4.12

4.21

4.27

4.24

4.25

4.53

4.37

4.42

(.88)

(1.22)

(1.13)

(.93)

(.94)

(.94)

(.68)

(.79)

(.75)

(.86)

(1.03)

(.98)

0.89

0.86

0.87

0.78

0.83

0.82

0.85

0.83

0.83

0.84

0.84

0.84

(.29)

(.35)

(.33)

(.38)

(.35)

(.36)

(.27)

(.33)

(.31)

(.31)

(.34)

(.33)

0.74

0.75

0.75

0.75

0.85

0.81

0.81

0.79

0.80

0.77

0.79

0.79

(.30)

(.39)

(.37)

(.20)

(.37)

(.32)

(.37)

(.34)

(.34)

(.29)

(.37)

(.34)

0.84

0.84

0.84

0.80

0.77

0.78

0.73

0.77

0.76

0.78

0.79

0.79

(.37)

(.35)

(.35)

(.31)

(.46)

(.42)

(.45)

(.37)

(.39)

(.38)

(.39)

(.39)

OtrQuanWk
Pre

Post

FU

NegCons
Pre

Post

FU
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ProtBehs
Pre

Post

FU

1.52

1.59

1.57

1.80

1.59

1.66

1.50

2.02

1.85

1.61

1.73

1.70

(.39)

(.45)

(.43)

(.68)

(.50)

(.57)

(.76)

(.56)

(.67)

(.64)

(.54)

(.57)

1.71

1.80

1.78

1.88

1.76

1.80

1.48

2.12

1.92

1.69

1.90

1.83

(.68)

(.48)

(.53)

(.59)

(.60)

(.59)

(.42)

(.64)

(.65)

(.57)

(.59)

(.59)

1.67

1.77

1.74

1.66

1.70

1.69

1.58

2.07

1.92

1.64

1.85

1.79

(.70)

(.51)

(.50)

(.70)

(.62)

(.64)

(.51)

(.67)

(.66)

(.55)

(.62)

(.60)

Note. Awareness of drinking (Aware), drinking frequency per week (FreqWk), drinking quantity per week (QuanWk), estimation of other’s
drinking frequency per week (OtrFreqWk), estimation of other’s quantity per week (OtrQuanWk), negative consequences of alcohol use
(NegCons) and use of protective behaviours (ProtBehs).
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In the between subjects tests, we can see from Table 4.1 that there was no significant
main effect by condition on the outcome measures thus refuting Hypothesis 1. There was,
however, a significant main effect of gender on the combined dependent variables and when
examined independently, the quantity week variable was statistically significant at a
Bonferroni adjusted alpha level of .007. Pairwise comparisons of gender over time revealed
that males significantly decreased in quantity between pretest and follow-up, and between
posttest and follow-up. It is possible that these changes may have been due to regression to
the mean. Females reported a significant decrease in quantity between pretest and follow-up
(estimated marginal means and mean differences are presented in Table 4.3).
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Table 4.3.
Estimated Marginal Means and Pairwise Comparisons For Quantity Week By Gender
Pre

Post

FU

Pre-Post

Gender

M

SE

M

SE

M

SE

MD

SE

Males

4.39

0.19

4.37

0.21

3.79

0.20

0.02

0.16

Females

3.68

0.13

3.54

0.14

3.35

0.13

0.14

0.10

Pre-FU
MD

SE

Post-FU
MD

SE

0.60* 0.16

0.57*

0.15

0.32* 0.10

0.18

0.10

Note. Adjustment for multiple comparisons: Bonferroni.
* Mean difference (MD) is significant at .05.
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Further, pairwise comparisons between gender at each time point revealed that there
was a significant difference between males and females at pretest and posttest. We can see
from Figure 4.2 that at pretest and posttest, males reported consuming significantly higher
quantity than females, however this difference was no longer significant at follow-up. Since
there were no other changes, it is possible that regression to the mean is the most likely
explanation for the differences noted. There was no significant interaction between condition
and gender.
5.00
4.80

Estimated Marginal Means

4.60
4.40
4.20
4.00
Males
3.80

Females

3.60
3.40
3.20
3.00
Pre

Post

FU

Time

Figure 4.2. Gender difference in quantity week over time

In the within-subjects tests, there was a significant effect by time (pre, post and
follow-up) on the outcome measures. The univariate ANOVA results show that QuanWk,
OtrFreqWk and OtrQuanWk changed significantly over time. Estimated marginal means and
pairwise comparisons for these variables are presented in Table 4.4. In the total sample,
QuanWk and OtrQuanWk decreased significantly between post and follow-up and the
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difference between pre and follow-up was also significant. Estimation of other’s drinking
frequency per week (OtrFreqWk) decreased significantly at posttest but did not continue to
decrease at follow-up.
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Table 4.4.
Estimated Marginal Means and Pairwise Comparisons of Three Dependent Variables Over Time
Pre
Variable

M

Post
SE

M

SE

FU
M

Pre-Post
SE

MD

SE

Pre-FU
MD

SE

Post-FU
MD

SE

Quan Wk

4.03 0.11

3.95 0.13

3.57 0.12

0.08

0.09

0.46* 0.09

0.38* 0.09

Other Freq Wk

4.82 0.18

3.79 0.12

3.71 0.14

1.03* 0.20

1.10* 0.21

0.08 0.12

Other Quan Wk

4.80 0.11

4.66 0.10

4.45 0.10

0.14

0.35* 0.11

0.21* 0.08

0.10

Note. Adjustment for multiple comparisons: Bonferroni.
* Mean difference (MD) is significant at .05.
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Further, we can see from Table 4.1 that while there was no significant time x gender or time x
gender x condition interaction, the interaction between time and condition was significant.
Multiple pairwise comparisons using a Bonferroni adjusted alpha level were done to evaluate
changes within condition over time as well as changes between conditions at each time point.
For the awareness variable, there was a significant difference between Times 1 and 3
for the control condition but no changes in the other two conditions. Figure 4.3 indicates that
for respondents in the control condition, awareness of own drinking significantly decreased
between Time 1 and Time 3. There were no significant differences between the three
conditions at each time point.
1.5

1.4

1.3

Estimated Marginal Means

1.2

1.1

1
Control
Generic
0.9

Personalised

0.8

0.7

0.6

0.5
Pre

Post

FU

Time

Figure 4.3. Estimated marginal means of aware by condition over time

For the frequency week variable, there were no significant differences over time in
any of the groups. However, while there were no significant differences in frequency of
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drinking per week between the three conditions at Times 1 and 2, there was a significant
difference between the personalised condition and control condition at Time 3. We can see
from Figure 4.4 that at Time 3, respondents in the control condition reported drinking
significantly less frequently per week than respondents in the personalised condition.
2

1.9

Estimated Marginal Means

1.8

1.7

Control
1.6

Generic
Personalised

1.5

1.4

1.3
Pre

Post

FU

Time

Figure 4.4. Estimated marginal means of frequency week by condition over time

For the quantity week variable, there was a significant difference between Times 1
and 3 for both the control and generic conditions. From Figure 4.5, we can see that both of
these groups reported drinking less alcohol at Time 3 when compared to Time 1. For
respondents in the personalised condition, there were significant differences in quantity week
between Times 2 and 3, with a significant reduction of consumption at Time 3 compared to
Time 2. There were no significant differences between the three conditions at each time
point.
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4.9

4.7

4.5

Estimated Marginal Means

4.3

4.1

3.9
Control

3.7

Generic
Personalised

3.5

3.3

3.1

2.9

2.7
Pre

Post

FU

Time

Figure 4.5. Estimated marginal means of quantity week by condition over time

For the estimation of other student’s frequency per week variable, significant
differences were observed in the control condition between both Times 1 to 2 and Times 1 to
3. Figure 4.6 illustrates that respondents in the control condition decreased their estimation of
the frequency of other student’s drinking over time but there were no significant differences
in the other two conditions over time. Further, there were no significant differences between
the three conditions at each time point.
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6

Estimated Marginal Means

5.5

5

4.5
Control
Generic
Personalised
4

3.5

3
Pre

Post

FU

Time

Figure 4.6. Estimated marginal means of estimation of other frequency week by condition over time

For the estimation of other student’s quantity per week variable, there were no
significant differences in quantity estimation in the control group but there was a significant
difference between Times 1 and 3 for the generic group; and between Times 2 and 3 for the
personalised group. We can see from Figure 4.7 that both of these groups reduced their
estimation of the other student’s quantity of consumption per week over time. Further, at
Time 3, there was a significant difference between the control condition and the personalised
condition with respondents in the personalised condition estimating other student’s quantity
as being significantly lower than respondents in the control condition.
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5.5

5.3

Estimated Marginal Means

5.1

4.9

4.7
Control
Generic

4.5

Personalised
4.3

4.1

3.9
Pre

Post

FU

Time

Figure 4.7. Estimated marginal means of estimation of other quantity week by condition over time

There were no significant differences over time in any of the groups or between the
groups at each time point for the negative consequences and protective behaviours variables.
4.3.2 READINESS TO CHANGE
Frequencies for this variable are presented in Table 4.5. Three Kruskal-Wallis
ANOVAs indicated that there were no significant differences between the three conditions at
each of the three time points (see Table 4.6).
Table 4.5.
Frequencies of Stages of Change
Pretest
Stage

Posttest

Follow-up

N

%

N

%

N

%

Precontemplation

127

53.8

82

46.3

88

51.2

Contemplation

56

23.7

44

24.9

31

18

Action

53

22.5

51

28.8

53

30.8
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A Friedman two way ANOVA indicated that rankings of RTC did not vary
significantly across time, χF2 = 5.77 (corrected for ties), df = 2, N – Ties = 153, p = .056.
Three further Friedman two way ANOVAs were conducted to check for differences over
time within each of the three conditions. The rankings of RTC did not vary significantly over
time for the control, χF2= 1.70 (corrected for ties), df = 2, N – Ties = 55, p = .428); and
personalised conditions χF2= 0.413 (corrected for ties), df = 2, N – Ties = 49, p = .813).
However, results for the generic condition indicated that rankings of RTC varied significantly
across time, χF2= 12.38 (corrected for ties), df = 2, N – Ties = 49, p = .002.
In the generic condition, follow-up pairwise comparisons with the Wilcoxon Signed
Rank test and a Bonferroni adjusted α of .017 indicated that post RTC (Mean Rank = 2.19)
was significantly higher when compared to pre RTC (Mean Rank =1.71), T = 58, z = -2.74
(corrected for ties), N – Ties = 49, p = .006. This effect size can be described as “medium”, r
= .39 (Allen & Bennett, 2008). The difference between pre RTC and follow-up RTC (Mean
Rank = 2.09) approached significance (p = .034, r = .30), whereas the difference between
follow-up RTC and post RTC was clearly non-significant (p = .742), and trivial (r = .05).
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Table 4.6.
Differences in Mean Rank Between Conditions at Each Time Point for Readiness to
Change
Condition

Time

Control

Generic

Personalised

(N = 55)

(N = 49)

(N = 49)

Mean Rank Mean Rank

Mean Rank

χ2

df

p

eta-sq

Pre

79.67

68.06

82.94

3.74

2

0.154

0.025

Post

77.45

82.23

80.97

1.76

2

0.416

0.012

Follow-up

77.21

80.97

72.8

1.01

2

0.603

0.007

4.3.3 USEFULNESS OF POSTCARDS
As a way of getting weekly evaluation of the intervention program, respondents in
both the intervention conditions were asked to rate the usefulness of the normative feedback
as well as each e-postcard on a 0-4 scale (0 = Not at all useful, 1 = Slightly useful, 2 =
Moderately useful, 3 = Useful, 4 = Very useful). Overall sample means are presented in
Table 4.7.
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Table 4.7.
Rating of Usefulness in the Overall Sample
e-postcard

N

M

SD

Normative feedback

87

2.61

1.20

Week 1 - What is a standard drink?

92

2.30

1.08

Week 2 - Risk of harm

93

2.72

0.94

Week 3 - Negative consequences

89

2.46

1.11

Week 4 - Protective Behaviours

87

2.14

1.21

Week 5 - Protective Behaviours

86

2.35

1.06

Week 6 - Money

82

3.01

1.23

Week 7 - Calories

80

2.69

1.18

Week 8 - Blood Alcohol Level

82

2.93

1.06

Week 9 - Mood

84

2.27

1.05

Week 10 - Choice

79

1.58

1.14

In order to explore whether there were any differences between the two intervention
conditions in terms of their rating of usefulness, a series of independent samples t-tests were
conducted for the normative feedback and all 10 e-postcards. Results of the t-tests indicated
that there were no significant differences in rating of usefulness between the two conditions.
Descriptive statistics and t-values are presented in Table 4.8. There were however gender
differences in rating of usefulness for normative feedback, e-postcards 1, 4 and 7. We can see
from Table 4.9 that females rated each of these as being significantly more useful than males.
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Table 4.8.
Differences Between Generic and Personalised Condition in Ratings of Usefulness of e-Postcards
Generic condition

Personalised condition

e-postcard

N

M

SD

N

M

SD

df

t

Normative feedback

38

2.53

1.11

49

2.67

1.28

85

-0.56

Week 1 - What is a standard drink?

43

2.23

1.11

49

2.37

1.06

90

-0.60

Week 2 - Risk of harm

47

2.62

0.90

46

2.83

0.97

91

-1.08

Week 3 - Negative consequences

49

2.57

1.12

40

2.32

1.11

87

1.04

Week 4 - Protective Behaviours

41

2.02

1.21

46

2.24

1.21

85

-0.82

Week 5 - Protective Behaviours

43

2.44

0.93

43

2.23

1.17

84

0.92

Week 6 - Money

40

2.92

1.16

42

3.10

1.30

80

-0.62

Week 7 - Calories

38

2.76

1.22

42

2.52

1.19

78

0.89

Week 8 - Blood Alcohol Level

41

2.85

0.96

41

3.00

1.16

80

-0.62

Week 9 - Mood

40

2.22

1.05

44

2.32

1.05

82

-0.41

Week 10 - Choice

41

1.46

1.00

38

1.71

1.27

77

-0.96
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Table 4.9.
Gender Differences in Rating of Usefulness of e-Postcards
Males

Females

e-postcard

N

M

SD

N

M

SD

df

t

Normative feedback

28

2.18

0.98

59

2.81

1.25

85

-2.36*

drink?

39

2.03

1.18

53

2.51

0.95

90

-2.17*

Week 2 - Risk of harm

36

2.64

0.8

57

2.77

1.02

91

-0.67

Week 3 - Negative consequences

34

2.47

1.16

55

2.45

1.09

87

0.07

Week 4 - Protective Behaviours

32

1.78

1.31

55

2.35

1.11

85

-2.14*

Week 5 - Protective Behaviours

32

2.09

1.28

54

2.5

0.89 48.78

-1.59

Week 6 - Money

30

2.77

1.28

52

3.15

1.2

80

-1.38

Week 7 - Calories

31

2.1

1.19

49

3.06

1.01

78

-3.88**

Week 8 - Blood Alcohol Level

33

2.94

1.25

49

2.92

0.93

80

0.087

Week 9 - Mood

33

2.15

1.03

51

2.35

1.06

82

-0.86

Week 10 - Choice

32

1.38

1.13

47

1.72

1.14

77

-1.34

Week 1 - What is a standard

Note. * p < .05. ** p < .001.

4.4 DISCUSSION
Providing personalised normative feedback about alcohol consumption and drinking
norms has previously been found to be efficacious in reducing alcohol use among university
students (Bendtsen, Johansson & Akerlind, 2006; Karam, et al., 2007, Kypri et al., 2004;
Kypri et al., 2005; Larimer & Cronce, 2007; Neighbors, Larimer et al., 2004; Walters &
Neighbors, 2005). Further, a recent study established that providing mailed feedback along
with a tips intervention had a preventative effect on drinking rates (Larimer et al., 2007). The
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present study aimed to replicate and extend the findings of this study by testing the efficacy
of such a program with students identified as heavy episodic drinkers. Further, this study also
included an intervention condition that personalised tips and skills based upon participants’
survey responses.
4.4.1 LIMITATIONS ASSOCIATED WITH STUDY 3
The present study has several limitations due to a relatively small sample size which
leads to questions about the generalisability of the study. As with Study 1, the potential
participant pool was at least 2500 students, leaving us with a response rate of about 10% at
pretest. Attrition is a further limitation as this response rate decreased quite drastically with
only 121 respondents completing the survey at all three time points. Participant burden in the
present study was relatively high as students were required to complete three surveys (taking
up to 45 mins each). Further, students in the interventions conditions were required to read
and rate the usefulness of an e-postcard on a weekly basis for 10 weeks with additional effort
required from students in the personalised condition who were also required to monitor their
alcohol use on a weekly basis. The incentive provided for this level of participation was only
$20 at the end of the 6 months and thus future efforts to increase the value of the incentive
relative to the time requirement might aid in a higher response rate as well as attrition.
Another limitation to generalisability in the present study is that demographic information on
cultural identity was not collected, thus making it impossible to know how culturally
representative the current sample was. As with Study 1, since participants were mainly from
the undergraduate psychology pool and residence halls, this sample may not be representative
of the students at the university and this would further limit the generalisability of the study.
The present study is also underpowered, suggesting caution in the interpretation of the
results. Previous studies in similar populations have reported effect sizes in the range of d =
0.30-0.40 (Chiauzi et al., 2005; Moore et al., 2005) and in order to detect an effect size of d =
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0.40, the present study would have required approximately 70 participants in each condition
with power 80% power (GPower, see Erdfelder, Faul & Buchner, 1996). Although there were
80 participants in each group at assessment, due to attrition, only 50 in each group completed
at follow-up, thus considerably decreasing the power of the study.
In the residence halls, students were approached in a public setting to volunteer for
the survey and selection criteria were also established in a public setting (i.e. near dining hall,
in foyer etc). There is a potential that students who did not meet the selection criteria (i.e.
engage in HED as defined) may have volunteered for the study in order to appear to be
engaging in HED which is typically seen as a the norm for students. Social desirability bias
occurs when participants under-report socially stigmatised behaviours or over-report those
behaviours that are perceived as socially desirable (Kypri et al., 2006). Given that reliance on
self-report is often seen as a potential limitation, there is a chance that social desirability
along with self-report may have led to some students over-reporting their alcohol use.
Assurance of confidentiality and anonymity of students may have increased the reliability of
this medium of data collection in this study and made it unlikely that a social desirability bias
would have been occurred but it can not be ruled out completely.
Another major limitation of this study is the extent to which the data did not meet
assumptions for the analyses. Due to concerns about the normality of the data, variables had
to be transformed in order to ensure that all MANOVA assumptions were met. It is important
to note that five out of the seven variables that were used in the MANOVA were transformed
data and therefore caution needs be exercised when interpreting the results of the present
study.
4.4.2 MAIN FINDINGS AND IMPLICATIONS
As a result of the intervention, it was expected that for respondents in the two
treatment conditions, frequency and quantity of alcohol intake per week would decrease
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along with the experience of negative consequences. Further, estimation of other students’
drinking frequency and quantity was also expected to decrease. However, the results did not
support these hypotheses. It was also hypothesised that awareness of own drinking, as well as
use of protective behaviours would increase but this was not supported by the findings. The
hypothesis that respondents in the personalised condition would advance further through the
stages of change compared to the generic group was not supported. Interestingly, the
respondents in the generic group moved from precontemplation to contemplation at posttest
but this change was not sustained at follow-up.
In the present study, there was a significant time by condition interaction effect.
Multiple pairwise comparisons of differences within condition across time showed that for
respondents in the control condition, awareness of their drinking had significantly decreased
at follow-up. There was no change however in the other two conditions. As respondents in
the two intervention conditions were repeatedly exposed to information about alcohol over a
10-week period, they may have continued to be as aware of their alcohol intake as they were
at Time 1. Respondents in the control condition did not have this information and perhaps
their awareness decreased as a result of not having to think about alcohol on a regular basis.
In the quantity per week variable, there was a significant decrease in quantity between pretest
and follow-up for respondents in the control and generic conditions. However, for
respondents in the personalised condition, the significant decrease occurred from posttest to
follow-up. Although it was not a significant change, we can see from Figure 4.5 that for the
personalised condition, quantity seemed to increase slightly at posttest and then decreased
again. Given that respondents in this condition were asked to monitor and report their alcohol
intake on a weekly basis, it could be speculated that at posttest, these respondents were
reporting their weekly consumption more accurately than they were at pretest and this is
reflected in a slight increase in self reported consumption. The significant decrease that was
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reported in the posttest to follow-up period in the personalised condition might be based on
more reliable and accurate responding.
In the frequency per week variable, there were no significant differences over time in
any of the three conditions. Further there were no significant differences between the three
conditions at pretest and posttest, that is, respondents in all three conditions reported drinking
with about the same frequency. However, at follow-up, respondents in the control condition
reported drinking significantly less frequently than those in the personalised condition. This
apparent “increase” in frequency in the personalised condition may also be a result of more
accurate reporting as a function of increased monitoring as described above. In terms of
estimation of other students frequency and quantity per week, the only changes occurred in
the control condition with a significant decrease in estimation of frequency from pre to
posttest and pre to follow-up.
As the control condition was not given normative feedback about other students’
drinking, this finding is counter-intuitive and a difficult one to explain. For the estimation of
other quantity variable, there was a significant decrease in estimation from pre to follow-up
in the generic condition and from posttest to follow-up in the personalised condition. Further,
at follow-up, respondents in the personalised condition reported significantly lower
estimation of other students drinking quantity than respondents in the control condition. The
difference between the generic and control condition was also approaching significance (p =
.058). It appears that by follow-up, both intervention conditions had reduced their estimation
of other students’ drinking.
Across all conditions, respondents reported that the quantity of alcohol that they
consumed in a week significantly reduced at follow-up compared to the other two time
points. Further, respondents’ estimation of the frequency and quantity of other students’
alcohol consumption also reduced over time (c.f. Table 4.4). The presence of assessment
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effects might explain the reduction in drinking quantity over time especially given that there
was no change in drinking outcomes by condition. It has been suggested that assessment
alone without any subsequent intervention may have beneficial effects on alcohol
consumption (Kypri, Langley, Saunders & Cashell-Smith, 2006). It is maintained that as
assessment regarding alcohol consumption involves the respondent reflecting upon their
drinking practices, it often acts as a prompt for behaviour change in itself. During the course
of the present research (especially Study 1), several respondents approached the researcher
saying that completing the surveys led them to reevaluate their drinking practices more
closely (comments such as “I never really realised how much I was drinking” were often
received by the researcher). In a randomised controlled trial, Kypri et al. (2006) found results
that were consistent with the presence of assessment effects. Therefore it is possible that
respondents in the present study also experienced some assessment effects since the reduction
in quantity of their own drinking and perception of others’ drinking decreased over time even
in the control condition. If we postulate that assessment effects led to a reduction in drinking
due to heightened awareness, we would expect that respondents in the present study would
have reported that their awareness of their own drinking increased over time. The fact that
awareness, as well as intake quantity decreased in the control condition seems to refute the
possibility that assessment effects led to a decrease in alcohol consumption. Another
possibility for the reduction in quantity of consumption at follow-up could be that data for
Time 3 was collected during the study break in the week before final exams. Although
students were asked to reflect over the previous 3 months in response to the survey questions,
there is a possibility that they may have used the previous few weeks as reference points, thus
reporting lower levels of consumption.
As mentioned earlier, respondents in the two treatment conditions did not exhibit any
significant changes in the outcome measures compared to respondents in the control
130

condition. Further, there were no significant differences between the two intervention
conditions. It was hypothesised that respondents in the personalised condition would exhibit
more changes in their drinking outcomes than those in the generic condition because they
were given information that was more personally relevant to them but this hypothesis was not
supported by the results.
It has been argued that social norms based interventions may not be appropriate to
reduce drinking because students are not always incorrect but vary in their ability to assess
other students’ drinking patterns (Keeling, 2000; Werch et al., 2000). When students are
wrong in their perception of others’ behaviour patterns, they tend to err on the conservative
side and therefore misperceiving the norm does not translate into harmful behavioural
consequences (Keeling, 2000). Carter and Kahnweiler (2000) tested the efficacy of providing
a social norms-based approach to male students in fraternities, a subset of the student
population known to engage in harmful drinking. They found that these students had higher
perceptions of what others in their immediate peer group drank and consequently higher
consumption than their perception of students in the general university population. That is,
students in their sample had a more accurate perception of their own drinking and that of
other students. Keeling (2000) also provides evidence from a study which states that only
29% of students considered to be “binge drinkers” tend to overestimate the norm. Thus, 71%
of binge drinkers may not require interventions to readjust their perceptions of the norm and
only a very small percentage of students would benefit from the program. However, in the
present research, results from Study 1 indicated that 45% of frequent HEDs and 34% of
infrequent HEDs tended to underestimate their own drinking in comparison to other students,
implying that students at the present university might benefit from social norms programs.
It has been argued that students who engage in HED are more likely to have peers
who also engage in HED (Carey et al., 2007). Further, when an individuals’ attitude towards
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a specific behaviour is shared by a majority of others in their immediate cohort, they are less
likely to be persuaded to change that behaviour (Reifman, Watson & McCourt, 2006). As a
result, it is likely that heavy episodic drinking students are less likely to be motivated to
change their drinking. Another possible explanation for Study 3 results is that students who
engage in HED tend to compare themselves to their close friends and peers with similar
behaviour patterns rather than the “average or typical students” (Keeling, 2000). As a result,
it has been argued that these interventions do not work well with all students groups as there
is no such thing as a single overarching campus norm, but rather, in universities, multiple
group-specific and network specific norms exist (Keeling, 2000). Behaviour has been said to
be most closely associated with norms from the student’s own reference group and therefore
advertising what “most” students drink may not be particularly relevant to this group (Carter
& Kahnweiler, 2000). However, this is in contrast to findings of other researchers who have
provided evidence that interventions that have a normative feedback component have been
efficacious in reducing alcohol consumption and even alcohol-related negative consequences
among heavy drinking university students (Larimer et al., 2007; Neighbors et al., 2006;
Neighbors et al., 2004)
Differences in the provision of the feedback and information about alcohol between
the present study and Larimer et al. (2007) were also explored in an effort to further clarify
the findings. In the present sample, personalised normative feedback was designed to
communicate three things: a) respondent quantity of consumption, b) respondent’s estimation
of other typical students’ consumption, and c) information about typical students’ actual
consumption. This information was then followed by either generic or personalised epostcards depending on the condition to which the respondent was assigned. In addition to
the above three things, the feedback provided by Larimer et al. also gave students i) their
percentile rank in comparison to the campus average, ii) estimated peak and typical blood
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alcohol level, iii) feedback about their alcohol outcome expectancies with information that
many social effects of alcohol may be produced due to placebo effects, iv) feedback about
negative consequences of drinking that the respondent had reported and v) specific protective
behaviours that they were using and additional ones that they could further use. Due to
restrictions in time and resources, the present study provided this information as part of the
weekly e-postcards for respondents in the personalised condition. Students in the generic
condition received similar information but it was not personalised to them. For example,
students in the personalised condition received reinforcement for using specific protective
behaviours and were given ideas of new ones that they could initiate. Conversely, students in
the generic condition were simply given a list of all effective protective behaviours regardless
of whether or not they had endorsed them. Given that the information provided to
respondents in the personalised condition was very similar to the feedback provided by
Larimer et al., it is surprising that the similar outcomes in terms of drinking reduction were
not evident within this condition. This might indicate that giving this information to students
over a 10-week period might not be as salient as giving it to them at one time. It is possible
that when information is provided piecemeal, it is not distilled by the students in the same
way that it would have been had it been given in one sitting.
Two major differences between the present study and the Larimer et al. study were
differences in sample characteristics and size. The Larimer et al. study was conducted on a
much larger scale than the present one with over 1,400 students being randomised to the two
conditions. The authors report that 65% of those invited to participate did so and this is
comparable to the 69% of eligible participants who completed assessment in the present
study. Therefore, while it appears that the two studies had similar response rates, the Larimer
et al. study was powered to detect differences (and their study found relatively small effect
sizes, d = 0.18) while the current study was underpowered.
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Regarding differences in sample characteristics, while both studies recruited
participants from universities, the present sample was made up wholly of students who were
identified as frequent heavy episodic drinkers. That is, only students who reported that they
were consuming five or more drinks on one occasion (four or more for females) at least two
times a month were included in the intervention study. In contrast, the Larimer et al. sample
included students who were currently drinking (heavy episodic or other) as well as students
who identified themselves as abstainers. For the drinkers in the Larimer et al. sample,
treatment effect sizes are reported as being small and were not significant in reducing
drinking rates or alcohol-related problems. Given that the intervention was not particularly
useful in reducing drinking rates and alcohol-related consequences for drinkers in general, it
is not surprising that there were no treatments effects in the present sample of heavy episodic
drinkers. Another promising finding in the Larimer et al. study was that the frequency of
engaging in heavy episodic drinking reduced among respondents in the intervention
condition. At follow-up, respondents in the control condition were 1.43 times more likely to
engage in heavy episodic drinking than respondents who received feedback. However, this
change is not apparent in the present sample as there was no difference in the frequency of
engaging in heavy episodic drinking as a function of intervention condition. A possible
explanation for this is that while the Larimer et al. sample included students who would
engage in heavy episodic drinking, they were not classified as frequent heavy episodic
drinkers. At baseline, 36% of their control group and 35% of their intervention group
reported drinking five or more drinks in a row in the previous 2 weeks and we do not know
how many of these students would be classified as frequent heavy episodic drinkers.
Conversely, as mentioned earlier, 100% of the present sample was students engaged in heavy
episodic drinking on a frequent (more than 2 times a month) basis. Therefore it is possible
that while this kind of intervention is useful in reducing drinking rates in students who
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engage in occasional heavy episodic drinking, it may not be particularly suited to change
drinking patterns of those who frequently engage in heavy episodic drinking.
It has been noted in previous research that interventions targeting heavy drinkers and
other high-risk groups have been less successful in reducing alcohol-related problems when
compared to controls (Carey et al., 2007). In their meta-analysis of 62 studies, the authors
assert that “drinking in high-risk groups may serve functions different than drinking in the
general student population, required tailored interventions that address deep structure, such as
core beliefs, values and norms” (p. 2488). In the present study, the inclusion of personalised
email postcards was expected to provide more personally relevant information to the
respondents in this study, however it seems this was insufficient and interventions addressing
deeper structures (as noted above) may be required to bring about change in this population.
Another factor might be the average age of respondents in the studies. In the present
sample, the average age was 19.73 years (SD = 3.18) compared to 20.60 years (SD = 2.95).
Research suggests that alcohol and drug use is highest in adolescence and early adulthood
and then declines with age (Tucker & King, 1999). Wechsler et al. (1994) found that students
between 17-23 years of age have much higher bingeing rates than older students. Although
students in both the present sample and the Larimer et al sample are within the 17-23-age
range specified by Wechsler et al., it may be that a sample where the mean age is closer to 21
years may exhibit differences in drinking patterns as well as differences in reducing
consumption compared to a somewhat younger sample.
There was a significant gender main effect at a multivariate level, however upon
examining the univariate variables, only the quantity week variable was significant with
females reporting lower quantity consumption per week than males at pretest and posttest.
This is in line with previous research that women tend to consume less alcohol than men
(NEACA, 2001). It seems however, that over time, completing the assessment (regardless of
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intervention condition) may have been more effective in reducing consumption by males (in
terms of quantity week) than females. The quantity week variable significantly decreased
from pretest to follow-up for both males and females but the gender differences (females
consuming significantly less than males) that were significant at both pretest and posttest
were no longer apparent at follow-up. At follow-up, males seemed to have reduced their
drinking to the extent that they were now reporting the same levels of consumption per week
as females. These findings are consistent with a previous study (Collins et al., 2002), which
found that in a trial of mailed personalised drinking feedback, male students showed larger
reductions in drinking than female students. In the present study, since reductions were based
on time and were not a function of the intervention condition, there is a possibility that
assessment effects (discussed earlier) may be more salient for males than females. However,
regression to the mean is also a potential explanation for this finding.
As seen in other studies, despite reductions in alcohol intake over time for both males
and females, there was no change in the persistence of negative alcohol-related consequences
as measured by the Rutgers Alcohol Problems Index (RAPI, Borsari & Carey, 2000; Larimer
et al., 2001; Murphy et al., 2004). It has been argued that “variables such as sensation
seeking, comorbid psychopathology and academic ability appear to exert independent
influence on levels of impairment associated with alcohol consumption” (p. 202) making it
unlikely for alcohol-related negative consequences to change following a brief intervention
(Murphy et al., 2004). As a result, the authors suggest that negative consequences may
diminish only after drinking reductions have been maintained for a significant period of time.
However, some caution needs to be exercised while applying this theory to the present study
since neither males nor females reported a particularly high incidence of experiencing
negative consequences in the first place.
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The readiness to change questionnaire is based on the Transtheoretical Model, which
proposes that the termination of high-risk behaviours and the acquisition of healthier
alternatives involve progression through five stages of change: precontemplation,
contemplation, preparation, action, and maintenance (Prochaska, 1994). Research indicates
that individuals in precontemplation and contemplation are likely to see change as externally
imposed and can become resistant if they perceive that they are being forced to change their
habits before they are ready (Prochaska et al., 2004). The authors further comment that since
only a small percent of students tend to be prepared to take action, it is not surprising that
change initiatives propagated by institutions such as universities tend to fail. Consistent with
other research (Prochaska et al., 2004), the majority of students (53.8%) in the present sample
were in the Precontemplation stage of change at pretest. Following the intervention, while
there was no change in respondents in the control or personalised conditions, at posttest, there
was a significant shift in the generic condition with respondents moving from
Precontemplation towards Contemplation. This shift however was not sustained at follow-up.
There is evidence to suggest that once people have been moved into contemplation, using MI
strategies to develop discrepancy and overcome resistance will help students to progress
further along the stages of change (Walters & Neighbors, 2005). As providing this additional
level of intervention was not within the scope of the present research, it is not surprising that
students did not continue to progress along the stages of change on their own. It was
encouraging to find that components of the personalised condition were strong enough to
move respondents towards contemplation. However, the hypothesis that students in the
personalised condition would also move further along the stages of change compared to the
other two groups was not supported. Prochaska et al. (2004) argue the importance of
identifying the stage of change that university students are in and the development of a
tailored intervention plan based on their readiness to change and specific needs. Given that
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most of the students in this group were either precontemplators or contemplators who
generally tend to be resistant to change, asking respondents to monitor and report on their
weekly alcohol consumption might have been seen as an externally imposed
change/monitoring. Since respondents in the generic condition were merely presented with
the information and were not asked to report back on their weekly consumption, it is possible
that they were more open to examining their own behaviour. In support for using stagematched interventions when working with alcohol use among university students, it has been
argued that they allow all individuals to participate in the change process even if they are not
ready to take action (Prochaska et al., 2004). Consequently, stage-matched interventions can
increase the likelihood that individuals will take action because such interventions tend to
reduce resistance to the intervention, stress and the amount of time needed to change
(Prochaska et al., 2004).
Analysis of the usefulness data that was collected on a weekly basis from respondents
in both the intervention conditions showed that respondents did not rate the usefulness of the
weekly information very highly. While there were no differences between the two conditions
in their rating of usefulness, there were gender differences with females rating the normative
feedback and weekly postcards on standard drinks education (week 1), protective behaviours
(week 4) and information on calories (week 7) as being more useful than males. However,
despite women rating these elements of the intervention as being more useful than men, this
did not translate into the intervention being more effective for women than men. It is possible
that if females had received more feedback and information that they perceived as being
useful, it may have effected change in their drinking patterns. Personalised drinking feedback
has been found to be more effective amongst females but this may be due to elements of the
feedback (e.g., information about calorie intake and weight gain), which are considered to be
more relevant for women than men (Murphy et al. 2004). Existing research provides support
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for the provision of gender-specific feedback for women (Lewis, Lee, Patrick & Fossos,
2007; Lewis & Neighbors, 2007). Lewis and Neighbors (2007) found that for women,
changes in perceived gender-specific norms act as a mediator of the effects of personalised
normative feedback in reducing alcohol consumption. Further, gender-specific feedback
provides lower drinking norms for women and is particularly effective for women who are
higher in gender identity. However, while gender-specific feedback corrected perceived
norms and reduced drinking for women, an unexpected finding in the Lewis and Neighbors
(2007) study that is inconsistent with previous research (Walters & Neighbors, 2005) was
that the interventions were less effective for women than for men. Based on these mixed
findings about effectiveness of gender-specific feedback, it is worthwhile to continue to study
the efficacy of interventions that provide gender-specific and other referent-specific
feedback.
4.4.3 FUTURE DIRECTIONS
One of the strengths of the present study was the web-based survey administration
which has been found to be indicative of higher self-disclosure of high risk behaviour,
including HED (Kypri et al., 2008). Given that once developed, this medium can be relatively
low-cost as well as the fact that this medium has been reported to be preferred by students
(Kypri, Saunders & Gallagher, 2003), it would be advisable that future research continues to
explore using web-based surveys as a means of providing interventions to university students.
In the present study, it has been noted that assessment effects could have contributed
to some change in behaviour and the impact of these effects could not be separated from the
impact of the intervention thus increasing the likelihood of Type 2 error. It has been
suggested that this can be controlled for by minimising the amount of baseline measurement
that the control group is exposed to (Kypri et al., 2004). Another important issue is regarding
the timing of data collection. In personal communication, residence halls managers reported
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that students tend to drink the heaviest in the first few weeks of the semester as the academic
pressure in quite low at this time. Further, students tend to drink less towards the last few
weeks of the semester during which time they are completing assessments and preparing for
final exams. While collecting data during study break (week before final exams) was
unavoidable in the present study, it is recommended that future researchers aim to collect data
at time points where the academic workload on students tends to be the same. It is difficult to
recommend a specific timeframe as academic workload varies by universities and country.
However, broadly speaking, anecdotal data suggests that the end of the first quarter and the
start of last quarter of a semester are likely to be more similar in terms of students academic
workload.
Future research could focus on replicating Larimer et al.’s study in an Australian
context and including two separate conditions might help to further dissect what part of the
intervention is most effective. One condition has already been suggested before, that is,
personalisation of tips (Larimer et al., 2007). Further, having a condition that provides
feedback alone (in addition to the control condition) would be useful to compare the extent to
which additional information that is provided as part of the weekly postcards is effective in
reducing alcohol consumption among university students who drink at hazardous levels.
Further, it has been said that “virtually nothing is known about the factors that may
differentiate among segments of young people who want to comply with newly learned
drinking norms in contrast to those who may tend to ignore information about the true norm”
(Thombs, 2000, p. 81). The author suggests that more research needs to be conducted to
understand subjective meanings that college students derive from the messages of socialnorm campaigns. Carter and Kahnweiler (2000) have suggested that using different models
and approaches for different sub-groups of university students may help us to understand the
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processes that lead to significant behavioural change and would prevent institutions from
wasting resources by applying one-size-fits-all programs.
4.4.4 SECTION SUMMARY
To the best of our knowledge, this is the first study in Australia that has attempted to
reduce hazardous levels of heavy episodic drinking among university students by providing
them with a combination of normative feedback and a tips intervention. The intervention in
the current study was not effective in creating change in students’ drinking habits. However,
given that heavy episodic drinking continues to be a problem among Australian university
students, it would be worthwhile for future studies to be conducted that refine and test the
efficacy of programs that have been trialled overseas and found to be successful. In the
present study, females rated some elements of the intervention as being more useful than
males. It seems that females are more interested in getting normative feedback as well as
information about standard drinks, use of protective behaviours and the caloric content of
alcoholic beverages. Focussing on these elements (particularly when targeting females) may
offer a potential building point for developing more effective interventions.
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CONCLUSION
In Australia, young people and young adults dominate in figures on alcohol-related
injury (Chikritzhs, Stockwell, Heale, Dietze, & Webb, 2000). Alcohol is a major contributing
cause of death and hospitalisation for Australians aged 15–24 years and most of alcoholrelated harm experienced by young people is caused by episodes of drinking to intoxication
(Chikritzhs & Pascal, 2004). Globally, drinking to intoxication is the predominant drinking
pattern of young people aged 15-29 years (Kypri et al., 2005). In recent years, the term
“heavy episodic drinking” has been used in research to describe this pattern of drinking rather
than other terms such as “binge drinking”. While there continues to be ongoing discussion
about what constitutes heavy episodic drinking (HED), the present research has defined it as
the consumption of five or more standard drinks (for males) or four or more standard drinks
(for females) on one occasion (Wechsler et al., 1994). This definition has been used widely in
research across the world, thus making the findings of this research comparable to studies
conducted overseas. Further, this definition is the closest to the Australian guidelines set by
the NHMRC (2009) for reducing the risk of injury on a single occasion of drinking.
University students are particularly at risk of engaging in hazardous HED because the
university lifestyle and environment is one that offers the social context and opportunities for
alcohol to be consumed in this manner (Kypri et al., 2002; Roche & Watt, 1999). Research
suggests that university students drink more alcohol and tend to engage in higher levels of
HED than their non-students peers (Kypri et al., 2002; Kypri et al., 2005; Roche & Watt,
1999). As a result of the high prevalence of heavy episodic drinking in this population,
university students not only experience, but they also inflict high levels of alcohol-related
harm onto others around them (Kypri et al., 2005). Public concern over this phenomenon has
led to a lot of research being conducted overseas (especially in North America) in an effort to
understand the prevalence of heavy episodic drinking and to trial interventions aimed at
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reducing the levels of heavy episodic drinking among students. Relatively little research on
HED has been conducted in the Australasian region with a few notable exceptions (e.g.,
Kypri, dates; Roche & Watt, 1999). The aims of the current research were to first provide
rates, frequency and correlates of HED among students in an Australian university and to trial
an intervention that aimed to reduce the levels of alcohol consumption among this group.
Study 1 provided initial estimates of rates and frequency of HED among students at a
large Australian tertiary institution. Nearly 40% of respondents were classified as frequent
heavy episodic drinkers. Results from Study 1 also indicated that despite experiencing
negative consequences (such as sustaining injures, getting in trouble with police etc), students
who engage in HED tended to have higher alcohol expectancies (such as experiencing it as a
reward and social facilitator, a way to celebrate etc). One of the key findings of Study 1 is
that students who are considered to be infrequent and frequent HEDs tended to underestimate
their own drinking when comparing themselves to other students in their university. These
findings provide preliminary support for the use of an intervention based on the social norms
approach to reduce alcohol consumption among heavy episodic drinking students. Following
from the findings in Study 1 there was a need to gather more accurate and comprehensive
normative data (Study 2) in order to provide appropriate data for the intervention in Study 3.
In general, the results of Study 3 did not provide any support for feedback and epostcard interventions leading to reductions in drinking rates or alcohol-related negative
consequences. Due to factors such as assessment effects and timing of data collection at
posttest, it is possible that simply completing the assessment might have led to a decrease in
consumption (Kypri et al., 2006). It is also possible students reduced their consumption at
posttest due to the fact that it was the week before final exams. Study 3 did highlight that
most university students who drink heavily tend to be in the Precontemplation stage of
change and results of Study 3 suggest that it is very difficult for interventions to move them
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into stages such as Action. This highlights the importance of devising interventions that are
appropriate to the individuals’ stage of change as it is unlikely that stage inappropriate
interventions will result in measurable behavioural changes. Although there was no evidence
that the e-postcard interventions in Study 3 resulted in significant reductions in alcohol
consumption, the usefulness ratings of each postcard did provide data for future
developments. Overall, students found most components of the intervention to be only
moderately useful. However, some components (e.g., information on money and blood
alcohol level) were more positively rated than others and these might be developed and
receive stronger emphasis in future programs. A significant limitation of Study 3 was the low
participation and particularly retention rate over the 6 months that the intervention was
conducted.
The present research further confirms that heavy episodic drinking remains a problem
among university students in Australia. The e-postcard interventions were no more effective
than pre-test assessment in the control condition. Findings from this research highlight two
very important points to be noted by future researchers in this area. Firstly, although data on
the usefulness of each of the e-postcards shows that students found most components of the
intervention to be moderately useful to useful, this information was not enough to
significantly change behaviour. Given that it is very difficult to change drinking behaviour of
students who frequently engage in heavy episodic drinking, it would be beneficial for
students to be presented with information that they find very useful. Testing the usefulness of
information provided by conducting focus groups or pilot studies prior to actual intervention
studies might enable researchers to ensure that they are providing information that is relevant
and salient to students. Further, the present research highlights aspects of interventions that
females find particularly useful that should be included in future interventions. These aspects
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include personalised normative feedback, information about standard drinks, identifying
protective behaviours and information on calorie content of alcohol.
Secondly, findings from the present research indicate that providing normative
feedback and information about alcohol is not sufficient intervention to reduce drinking rates
among students who are frequent heavy episodic drinkers. This level of intervention appears
to create enough discrepancy to move students from precontemplation to contemplation but it
is not sufficient to keep them in contemplation or move them further along the stages of
change. In order to advance them into a stage where they are likely to make behavioural
changes (i.e. Action), more motivational strategies and higher levels of active participation
may be required to bring about sustainable change. It is recommended that future research
extend to the present study by adding components of motivational strategies after providing
feedback and e-postcards that have been identified as being useful by students.
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Standard Drinks Guide

1.5

1
375ml
Schooner
Mid Strength
Beer

Schooner
Light Beer

1

22

0.9

30ml
Nip
Spirit /liquer

700ml
Bottle of Spirits

60ml
Port/Sherry
Glass

375ml
Schooner
Full Strength
Beer

0.8

1

0.7

0.5

1.5

375ml

285ml
Middy Full
Strenght Beer

285ml
Middy Mid
Strength Beer

285ml
Middy Light
Beer

375ml
Pre-mix Spirits

1.5

1

1.8

7

170ml
Sparkling Wine/
Champagne

100ml
Wine

180ml
Average
Restaurant
Serve of Wine

750ml
Bottle of Wine

1.5
340ml
Alcoholic Soda

38
4 litre
Cask Wine
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Participant Information Sheet for Undergraduate Students
Heavy Episodic Drinking: Exploring Perceived Need for Help and Help-Seeking Intentions
of University Students
Researcher: Ranjani Utpala
Deane

Supervisor: Prof. Frank

This research is being undertaken in partial fulfilment of the Master of Psychology (Clinical)
Programme by Ranjani Utpala and will be supervised by Prof. Frank Deane of the School of
Psychology at the University of Wollongong.
The aim of the study is to better understand the perceived need for help and help-seeking
intentions of university students who consume alcohol at levels that may be considered to be
harmful.
You will be required to complete a questionnaire which includes questions about your rate of
drinking, perceived consequences of alcohol use, items that explore your perceived need for
help as well as your help-seeking intentions and the sources from whom you are most likely
to seek help from. In total, the questionnaires will take approximately 60 minutes to
complete. You are free to withdraw at any point without penalty.
Please note that the survey will ask questions that are highly sensitive about such areas as
drinking habits, sexual assault and relationship difficulties. In the event that you find any of
the material distressing and would like someone to talk to, contact details for counselling
services have been provided at the bottom of this sheet. You are free to withdraw at any point
without penalty, however you are encouraged to complete the questionnaires unless
experiencing undue distress.
You will not be asked to complete any personally identifiable information on the
questionnaires, however you will be required to complete a consent form, which will be
stored separately from all other data. As the completed questionnaire is not attached to the
consent forms, questionnaires become anonymous and thus you will be unable to withdraw
your data once collected. All information collected will be securely stored at the University
of Wollongong for a period of no less than 5 years.
If you have any questions or further concerns regarding the research, please contact Ranjani
at the Northfields Clinic on 4221-3747 or the supervisor of this project, Prof. Frank Deane on
4221-4207.
If you have any questions or ethical concerns regarding the conduct of the research, please
contact the University of Wollongong Ethics Officer on 4221-4457.
If you find any material in this research personally distressing, below is a list of counselling
services that can be contacted if you would like to speak to someone about these concerns.
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Local Services:
Lifeline, South Coast (24 hours)
University of Wollongong’s counselling service
Youth Drug and Alcohol Service (12-24 year olds)
Drug and Alcohol Intake line (for adults)
First floor program, Salvation Army
Wollongong Crisis Centre

13 11 14
4221 3445
4254 1688
1300 652 226
4229 1079
4272 3000
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Consent Form
Heavy Episodic Drinking: Exploring Perceived Need for Help and Help-Seeking Intentions
of University Students
Researcher: Ranjani Utpala

Supervisor: Prof. Frank Deane

I have been given information about the research “Heavy Episodic Drinking: Exploring
Perceived Need for Help and Help-Seeking Intentions of University Students” to be
conducted by Ranjani Utpala as partial fulfilment of the Master of Psychology (Clinical)
program and supervised by Prof. Frank Deane of the School of Psychology at the University
of Wollongong.
I understand that if I consent to participate in this project I will be asked to complete a
questionnaire that will include questions about my rate of drinking and my perception of
consequences of alcohol use and help-seeking attitudes and behaviours. I have also been
advised that the questionnaire asks about highly sensitive matters such as drinking practices,
sexual assault and relationship difficulties. I am aware that I can withdraw from this research
at any stage without penalty.
I have been advised in writing of the potential risks and burdens associated with this research
and have been provided contact details for counselling services should I require them.
I understand that my participation in this research is voluntary, I am free to refuse to
participate and free to withdraw from the research at anytime. I understand that my refusal to
participate or my withdrawal of consent will not affect my relationship with the University of
Wollongong or my course providers.
If I have any inquiries about the research, I can contact Ranjani Utpala on 4221-3747 or Prof.
Frank Deane on 4221-4207. If I have any concerns or complaints regarding the way the
research has been conducted, I can contact the University of Wollongong Ethics Officer on
4221-4457.
I have read the Participant Information Sheet and have been given an opportunity to ask the
researcher questions. By signing below I am indicating that my consent to participate in the
research titled “Heavy Episodic Drinking: Exploring Perceived Need for Help and HelpSeeking Intentions of University Students” conducted by Ranjani Utpala as partial fulfilment
of the Master of Psychology (Clinical) program and supervised by Prof. Frank Deane of the
School of Psychology at the University of Wollongong as described in the information sheet.
I understand that the data collected from my participation will be used for the purpose of
writing a thesis, scholarly journal publication and conducting a conference presentation and I
consent for it to be used in that manner.
Signed: _____________________________ Date: ___________________________
Name (Please print): __________________________________________________
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About yourself:
When did you last have a drink (that is more than just a few sips)? Tick one response only
I have never had a drink

You are not eligible to take part in this study

I have not had a drink in the past year

Please fill out “Non-drinkers Halls” version

I have had a drink in the past year

Go to next question

How old are you?: ____________ years old

Are you:

Male

Female

What is your current marital status? Tick one response only.
Single

Married or de facto or living with life partner

Separated but not divorced

Divorce

Widowed

Other (Please specify): ____________________

What is your current weight without clothes or shoes? _______kilograms
_________pounds/ounces

What is your current height without shoes? __________centimetres

____________

feet/inches

For how many years have you attended university? __________________

Are you studying:

Full-time

Part-time

Which cultural group do you most closely identify with? (e.g. AngloAustralian, Italian Australian,
Aboriginal Australian, Chinese, etc) ______________________

Nationality: ____________________

Where do you live during the current academic year (eg private home, residence halls
etc)______________

With whom do you currently live?

Tick all the boxes that apply.

Alone

Spouse or partner

Roommate(s) or housemate(s)

Parent(s) or other relative(s)
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Section A: Your personal alcohol use. We request that you be honest in your responses

The following questions ask about how much you drink. The Standard Drinks Guide shows the
number of ‘standard drinks’ in some typical alcohol containers. Please answer the following
questions using this guide.

AUDIT
1. How often do you have a drink containing alcohol?

2. How many drinks containing alcohol do you have

Never

Monthly

2-4 times

2-3

4 or more

or less

a month

times a

times a

week

week

1 or 2

3 or 4

5 or 6

7 to 9

10 or more

Never

Less than

Monthly

Weekly

Daily or

on a typical day when you are drinking?
3. How often do you have six or more drinks on one
occasion?
4. How often during the last year have you found that

monthly
Never

you were not able to stop once you had started

Less than

almost daily
Monthly

Weekly

monthly

Daily or
almost daily

drinking?
5. How often during the last year have you failed to

Never

do what was normally expected of you because of

Less than

Monthly

Weekly

monthly

Daily or
almost daily

drinking?
6. How often during the last year have you needed a

Never

first drink in the morning to get yourself going after a

Less than

Monthly

Weekly

monthly

Daily or
almost daily

heavy drinking session?
7. How often during the last year have you had a

Never

feeling of guilt or remorse after drinking?
8. How often during the last year have you been

Less than

Monthly

Weekly

monthly
Never

unable to remember what happened the night before

Less than

Daily or
almost daily

Monthly

monthly

Weekly

Daily or
almost daily

because of your drinking?
9. Have you or someone else been injured because

No

of your drinking?

Yes, but
not in the
last year

10. Has a relative, friend, doctor, or other health care

No

Yes, but

worker been concerned about your drinking or

not in the

suggested you cut down?

last year

Yes, during
the last year

Yes, during
the last year
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Frequency and rates of drinking
1. On how many occasions have you had a drink of alcohol in the past 30 days? ________ times

2. In the past 30 days, on those occasions when you drank alcohol, how many drinks did you usually
have? ____________________standard drinks

3. In the past 30 days, on how many occasions did you drink enough to get drunk? _______times

Frequency and rates of heavy episodic drinking
In the last 30 days, how many times have you had:

1. Five or more drinks in a row?.......

None

Once

Twice

3-5 times

6-9 times

Over 10 times

None

Once

Twice

3-5 times

6-9 times

Over 10 times

2. Four drinks in a row (but no more
than that)?.........................................

3. The last time that you had four or more drinks in a row, how many drinks did you actually have?
___________standard drinks
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Negative consequences as a result of own alcohol use
In the past 3 months, have you experienced any of the following when drinking alcohol? Circle one
response in each row
Not at all

Once

Twice

3 times

4+ times

a. Have a hangover…... …….

1

2

3

4

5

b. Miss a class……......………

1

2

3

4

5

c. Miss work…………….…...

1

2

3

4

5

d. Get behind in university work……….…

1

2

3

4

5

e. Do something you later regretted.

1

2

3

4

5

f. Forget where you were or what you did…

1

2

3

4

5

g. Argue with friends…………....

1

2

3

4

5

h. Engage in unplanned sexual activity……

1

2

3

4

5

i. Unsafe sex………........

1

2

3

4

5

j. Damage property……………..

1

2

3

4

5

or local police…...............................

1

2

3

4

5

l. Get hurt or injured…………........

1

2

3

4

5

m. Require medical treatment for an

1

2

3

4

5

n. have a relationship breakup………...

1

2

3

4

5

o. Car accident…………….…

1

2

3

4

5

q. Mild injury (requiring basic first aid)…

1

2

3

4

5

r. Fights…………….........

1

2

3

4

5

s. Emotional outbursts…………….…

1

2

3

4

5

t. A sexual encounter without your consent.

1

2

3

4

5

u. Periods of time that you could not

1

2

3

4

5

k. Get into trouble with the campus security

alcohol overdose.

remember (blackouts)…
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Reasons for drinking
How important are each of the following reasons for you to drink alcohol? Circle one response in each
row
Not at all

Somewhat

Important

Very

important

Important

a. To get away from my problems and troubles..

1

2

3

4

b. To relax or relieve tension…………………..

1

2

3

4

c. To get drunk………………………………

1

2

3

4

d. To have a good time with my friends…

1

2

3

4

e. There is nothing else to do…………

1

2

3

4

f. To celebrate……………….

1

2

3

4

g. To help me get my work done….….

1

2

3

4

h. I like the taste…………….…….

1

2

3

4

i. As a reward for working hard…………..

1

2

3

4

j. To fit in with my friends………

1

2

3

4

k. To feel more comfortable when I’m with the

1

2

3

4

l. Everyone else is drinking…………

1

2

3

4

m. Because it’s cheap……………

1

2

3

4

important

opposite sex
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Reasons to limit drinking
If you choose not to drink at all or to limit your drinking, how important is each of the following reasons
for you? Circle one response in each row
Not at all

Somewhat

Important

Very

important

Important

a. Drinking is against my religion………

1

2

3

4

b. Drinking is against my values……......

1

2

3

4

c. People in my family have had alcohol problems

1

2

3

4

d. I’m not old enough to drink legally…………

1

2

3

4

e. I’m going to drive…………….……...

1

2

3

4

f. It costs too much money………………

1

2

3

4

g. I don’t like the taste…………….……….…..

1

2

3

4

h. My friends don’t drink…………….………

1

2

3

4

i. I don’t want to disappoint someone I care about

1

2

3

4

j. I’m going on a date……………….…….

1

2

3

4

k. It bad for my health………………….…...

1

2

3

4

l. It interferes with my studying………..............

1

2

3

4

m. It interferes with my athletic activities…….……

1

2

3

4

n. I’ve decided to cut down…………........

1

2

3

4

o. I don’t want to lose control………….............

1

2

3

4

p. I recently drank too much…….....

1

2

3

4

q. I’ve had problems with alcohol….……...........

1

2

3

4

r. It’s fattening…………….……..............

1

2

3

4

s. Fear of getting caught…………...............

1

2

3

4

t. Experiencing negative consequences in the past

1

2

3

4

important
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Secondary effects
Tell us about the effects of drinking by other students at your university

Since attending university, how often have you experienced any of the following because of other
students’ drinking? Circle one response in each row
Not at all

Once

2-3 times

4 + times

a. Been insulted or humiliated…………………

1

2

3

4

b. Had a serious argument or quarrel………………………..

1

2

3

4

c. Been pushed, hit, or assaulted…………………..

1

2

3

4

d. Had your property damaged…………………..

1

2

3

4

e. Had to take care of another student who drank too much…

1

2

3

4

f. Found vomit in the halls or bathroom of your residence…

1

2

3

4

g. Had your studying or sleep interrupted……………

1

2

3

4

h. Experienced an unwanted sexual advance…………….

1

2

3

4

i. Been a victim of sexual assault or “date rape”………….

1

2

3

4

j. Been verbally abused (but not physically assaulted)……

1

2

3

4

k. Been

1

2

3

4

l. Been physically abused or injured (but not sexually

1

2

3

4

1

2

3

4

assaulted)
m. Been sexually assaulted………………………
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Perception of own drinking compared to that of others
How would you compare your alcohol use to that of other students at your university and your
friends? Circle one response in each row
Much less
than most

Less
than
most

A little
less
than
most

About
Average

A little
more than
most

More than
most

Much
more than
most

1

2

3

4

5

6

7

a. Students at my
university…………………..
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Table A.
Descriptive Statistics for Reasons to Limit Drinking by Drinking Status
non-HED

Infrequent HED

Frequent HED

Reason

n

M

SD

n

M

SD

n

M

SD

Against religion

95

1.48

0.99

87

1.22

0.62

118

1.20

0.58

Against values

94

1.71

1.04

87

1.37

0.75

118

1.35

0.76

Family had alcohol pros

95

1.72

1.01

86

1.52

0.93

118

1.66

1.02

Not old enough

94

1.37

0.89

87

1.25

0.72

117

1.21

0.60

Going to drive

95

3.16

1.20

87

3.24

1.17

118

3.20

1.16

Costs too much

95

2.40

0.90

87

2.45

0.95

118

2.47

0.99

Don’t like the taste

95

2.08

1.06

87

1.56

0.82

116

1.62

0.83

Friends don’t drink

95

1.64

0.84

87

1.47

0.81

116

1.45

0.71

someone I care about

95

1.99

1.09

87

1.80

1.11

117

1.90

1.02

Going on a date

94

1.65

0.88

87

1.49

0.81

118

1.75

0.93

Bad for my health

95

2.54

1.02

86

2.26

1.03

118

2.19

1.06

Interferes with studying

95

2.52

1.08

87

2.41

1.17

118

2.51

1.00

abilities

95

2.04

1.11

87

2.18

1.17

118

2.19

1.14

Decided to cut down

95

1.86

1.02

87

2.02

1.01

118

2.11

1.04

Don’t want to lose control

95

2.33

1.14

86

2.15

1.10

117

2.13

1.05

Recently drank too much

95

1.62

0.99

87

2.24

1.05

117

2.39

1.07

95

1.44

0.88

87

1.47

0.96

118

1.55

1.00

Don’t want to disappoint

Interferes with athletic

I've had problems with
alcohol
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Fattening

95

1.93

1.01

87

1.98

1.11

118

1.87

0.99

Fear of getting caught

95

1.32

0.67

87

1.20

0.55

118

1.28

0.63

95

1.62

0.88

87

1.84

0.91

118

1.69

0.95

Experiencing negative
consequences in the past
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Table B.
Descriptive Statistics for Secondary Effects by Gender
Males
Effect

n

M

Females
SD

n

M

SD

Been insulted or humiliated

115 2.07 1.07

183

1.93

1.01

Had a serious argument or quarrel

115 1.90 0.97

184

1.71

0.90

Been pushed, hit, or assaulted

115 1.69 0.87

184

1.46

0.79

Had your property damaged

115 1.65 0.94

184

1.48

0.76

115 2.83 1.02

184

2.82

1.13

residence

115 2.67 1.21

184

2.30

1.21

Had your studying or sleep interrupted

115 2.92 1.21

184

2.76

1.23

Experienced an unwanted sexual advance

115 1.65 0.90

184

1.85

1.08

Been a victim of sexual assault or “date rape”

115 1.07 0.37

183

1.07

0.37

Been verbally abused (but not physically assaulted)

115 2.06 1.05

183

1.68

0.92

Been fearful

115 1.43 0.74

184

1.59

0.82

assaulted)

115 1.32 0.63

183

1.12

0.48

Been sexually assaulted

115 1.07 0.37

184

1.09

0.39

Had to take care of another student who drank too
much
Found vomit in the halls or bathroom of your

Been physically abused or injured (but not sexually
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Table C.
Comparison of Negative Consequences by Gender
Males
Consequence

n

M

Females
SD

n

M

SD

t

Have a hangover

115 3.19

1.56

184 2.86

1.58

1.78

Miss class

116 2.29

1.48

184 1.73

1.20

3.44**

Miss work

113 1.24

0.80

184 1.13

0.55

1.32

Get behind in university work

115 2.01

1.29

183 2.09

1.33

-0.50

Do something you later regretted.

115 1.99

1.26

182

1.9

1.19

0.66

did

116 2.29

1.40

184 1.96

1.32

2.10*

Argue with friends

114 1.83

1.10

184 1.64

1.00

1.53

Engage in unplanned sexual activity

114 1.71

1.25

184 1.41

0.89

2.26*

Unsafe sex

114 1.27

0.76

184 1.12

0.44

1.96*

Damage property

115 1.62

1.11

184 1.09

0.37

4.92**

local police

115 1.19

0.46

182 1.03

0.22

3.59**

Get hurt or injured

116 1.51

0.98

183 1.28

0.69

2.15*

alcohol overdose

115 1.07

0.34

183 1.01

0.10

1.78

Have a relationship breakup

114 1.15

0.50

183

1.1

0.40

0.86

Car accident

115 1.07

0.43

184 0.00

0.00

1.72

Mild injury (requiring basic first aid)

116 1.33

0.80

184 1.23

0.59

1.09

Fights

115 1.35

0.73

183 1.17

0.51

2.3*

Forget where you were or what you

Get into trouble with the campus or

Require medical treatment for an
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Emotional outbursts

115 1.59

1.02

184 1.87

1.12

2.21*

consent

116 1.12

0.61

183 1.05

0.34

1.07

Blackouts

116 2.38

1.60

183 2.05

1.43

1.81

A sexual encounter without your

Note. * sig at 0.05. ** sig at bonferroni adjusted alpha of 0.002.
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Table D.
Comparison of Reasons to Limit Drinking by Gender
Males
Reason

n

M

Females
SD

n

M

SD

t

Against religion

115 1.28 0.71 183 1.32 0.78

0.43

Against values

114 1.41 0.81 183 1.51 0.91

0.92

Family had alcohol pros

114 1.50 0.88 183 1.73 1.05

2.05*

Not old enough

113 1.12 0.45 183 1.37 0.86 3.25**

Going to drive

115 3.05 1.23 183 3.29 1.13

1.71

Costs too much

115 2.40 1.01 183 2.46 0.91

0.57

Don’t like the taste

115 1.54 0.83 181 1.89 0.97 3.20**

Friends don’t drink

113 1.48 0.81 183 1.55 0.77

0.73

about

114 1.80 1.02 183 1.97 1.09

1.37

Going on a date

115 1.67 0.93 182 1.62 0.84

0.52

Bad for my health

115 2.23 1.07 182 2.38 1.03

1.27

Interferes with studying

115 2.37 1.03 183 2.56 1.10

1.48

Interferes with athletic abilities

115 2.10 1.09 183 2.17 1.17

0.53

Decided to cut down

115 1.95 0.91 183 2.05 1.10

0.86

Don’t want to lose control

114 1.89 0.99 182 2.40 1.12 4.07**

Recently drank too much

115 1.94 1.03 182 2.21 1.12

2.13*

I've had problems with alcohol

115 1.46 0.86 183 1.52 1.01

0.51

Fattening

115 1.57 0.95 183 2.15 1.03 4.88**

Fear of getting caught

115 1.17 0.48 183 1.33 0.69

Don’t want to disappoint someone i care

2.41*
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Experienced negative consequences in the
past

115 1.58 0.85 183 1.80 0.95

1.98*

Note: * sig at 0.05. ** significant at Bonferroni adjusted alpha of 0.003.
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Table E.
Comparison of Alcohol Expectancies by Gender
Males
Reason

Females

n

M

SD

n

M

SD

t

Escape problems

116

1.69

0.77

184

1.72

0.73

0.31

Relax

116

2.47

0.85

183

2.24

0.77

2.32*

Get drunk

116

2.55

1.06

184

2.36

1.06

1.50

Have a good time with friends

113

3.35

0.90

184

3.01

0.92

3.20**

Nothing else to do

115

1.75

0.94

184

1.48

0.80

2.57*

To celebrate

116

3.16

0.87

184

3.10

0.85

0.51

Get work done

115

1.14

0.46

184

1.03

0.16

2.53*

Like the taste

116

2.34

1.04

184

2.26

0.96

0.69

As a reward

114

2.46

0.98

184

2.22

0.94

2.13*

To fit in

116

1.69

0.89

183

1.55

0.75

1.44

Feel comfortable with opposite sex

115

1.77

0.90

184

1.49

0.79

2.73*

Everyone else is drinking

116

2.02

0.95

183

1.83

0.83

1.85

It is cheap

116

1.34

0.77

184

1.25

0.57

1.15

Note: * sig at 0.05. ** sig at bonferroni adjusted alpha of 0.004.
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Figure A. Negative consequences endorsed by drinking status
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Figure B. Secondary effects endorsed by drinking status
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Figure C. Reasons for drinking endorsed by drinking status
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There has recently been a lot of media coverage about the amount of alcohol that young Australians
(particularly, university students) consume. I am doing a Doctorate in Psychology and as part of my
research, I am interested to know whether the percentages reported in the media are representative
of how much the typical UoW student drinks. Having accurate data about the levels of student
drinking will allow us to develop appropriate interventions to reduce the incidence of binge drinking
among students.

I would appreciate it if you would spend 5 minutes answering the following 10 questions about your
alcohol consumption. Participation is entirely voluntary. Completing the survey is taken as indication
of providing consent to participate in the study.
As the survey is completely anonymous, please be honest in your responses.
Thank you for your time and support.
Ranjani Utpala-Kumar
How old are you? ________years
Are you:

Male

Where do you live?

Female
Private home

OR

University Accommodation

Have you ever had a drink of alcohol?

Yes

No

(if you have NEVER has alcohol, do not answer remaining questions)
Do you currently drink alcohol?
Yes
(if no, answer the questions thinking of a time when you did used to drink).

No

Please use the standard drinks guide in answering the questions:
Insert Standard Drinks Guide here
1. Consider a typical week during the last three months. How much alcohol, on average (measured in
number of drinks), do you drink on each day of a typical week (enter numbers only, eg 0, 1, 2, 2.5
etc)?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

2. Consider the number of drinks you have indicated above. How many hours does it take you drink
the above number of drinks for each day, from starting the first drink to finishing the last drink (enter
numbers only, e.g., 1, 2, 2.5 etc)?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

3. On average, during the last three months, how often have you consumed alcohol?
Never
Two to three times a month
Nearly every day
Less than once per month
Once or twice a week
Every day
About once a month
Three to four times a week
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4. During the last three months, when you have consumed alcohol, how many drinks on average did
you typically consume on a given occasion (enter numbers only, eg 0, 1, 2, 2.5 etc)?
________ drinks.
5. During the last three months, when you have consumed alcohol, how many times did you drink
more than 4 drinks in a row (regardless of time period)?
Never
Two to three times a month
Nearly every day
Less than once per month
Once or twice a week
Every day
About once a month
Three to four times a week
6. During the last three months, when you have consumed more than 4 drinks in a row, how many
drinks did you typically have (enter numbers only, eg 0, 1, 2, 2.5 etc)?
________ drinks.

If you have any questions or further concerns regarding the research, please contact Ranjani at the
Northfields Clinic on 4221-3747 or the supervisor of this project, Prof. Frank Deane on 4221-4207.
If you have any questions or ethical concerns regarding the conduct of the research, please contact
the University of Wollongong Ethics Officer on 4221-4457.
If you find any material in this research personally distressing, below is a list of counselling services
that can be contacted if you would like to speak to someone about these concerns.

Local Services: Lifeline, South Coast (24 hours) 13-11-14
University of Wollongong’s counselling service 4221-3445
Youth Drug and Alcohol Service (12-24 year olds)
4254-1688
Drug and Alcohol Intake line (for adults)
1300 65 2226
For information about the harmful effects of alcohol, please go to
http://ndarc.med.unsw.edu.au/NDARCWeb.nsf/page/Fact%20Sheets

Thank you for completing this survey.
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APPENDIX SIX
ARTICLE
Rates of alcohol consumption and risk status among Australian university students vary
by assessment questions

Utpala-Kumar, R., & Deane, F. P. (in press). Rates of alcohol consumption and risk status
among Australian university students vary by assessment questions. Drug and Alcohol
Review, (accepted 30/01/2009).
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Participant Information Sheet for all participants
Heavy episodic drinking in university students:
Testing the efficacy of online feedback interventions
Researcher: Ranjani Utpala-Kumar
Email: ru851@uow.edu.au

Supervisor: Prof. Frank Deane
fdeane@uow.edu.au

This research is being undertaken in partial fulfilment of the Doctor of Psychology (Clinical)
Programme by Ranjani Utpala-Kumar and will be supervised by Prof. Frank Deane of the
School of Psychology at the University of Wollongong.
The aim of the study is to investigate the efficacy of feedback intervention programs
delivered using the Internet for students who are considered to be regular/heavy drinkers. It is
hoped that programs such as this can reduce levels of heavy drinking in university students.
You will be required to complete a questionnaire which includes questions about your rate
and frequency of drinking, what you perceive other people’s rate and frequency of alcohol
consumption to be, items about alcohol-related consequences that you may have had, and
items exploring strategies that you use to reduce the negative consequences of drinking. The
questionnaires will take approximately 15-20 minutes to complete. You will be required to
complete this questionnaire on three occasions: today, 3 months from now and 6 months
from now. A reminder will be emailed to you when you are due to complete the next round
of questionnaires. All participants are randomly assigned to one of three groups. Each group
will receive different amounts and types of information about alcohol. Some groups will
receive information only at the beginning and end of the study and others will receive a
postcard via email every week for the next 8-10 weeks. Those receiving postcards are
required to read the information provided and through email, indicate how useful and
personally relevant this information has been.
Please note that the questionnaire will ask questions that are highly sensitive about such areas
as drinking habits, sexual assault and relationship difficulties. In the event that you find any
of the material distressing and would like someone to talk to, contact details for counselling
services have been provided at the bottom of this sheet. You are free to withdraw at any point
without penalty, but you are encouraged to complete the questionnaires unless experiencing
undue distress.
You will not be asked to provide any personally identifiable information on the
questionnaires. However, you will be required to log in using a unique numerical code on
each occasion. This code will be matched to you email address so that we can send you email
reminders. Once you have completed the 3rd questionnaire (6 months from now), your code
and email will be unmatched so that we can no longer identify your information. Likewise, if
you choose to withdraw from the research at any point, your code and email will be
unmatched. All information collected will be securely stored at the University of Wollongong
for a period of no less than 5 years.
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The data collected from your participation will be used for the purpose of writing a thesis,
scholarly journal publication and conducting conference presentations. You will not be
identifiable in any reports from the study. If you have any questions or further concerns
regarding the research, please contact Ranjani at the Northfields Clinic on 4221-3747 or the
supervisor of this project, Prof. Frank Deane on 4221-4207.
If you have any questions or ethical concerns regarding the conduct of the research, please
contact the University of Wollongong Ethics Officer on 4221-4457.
If you find any material in this research personally distressing, below is a list of counselling
services that can be contacted if you would like to speak to someone about these concerns.
Local Services: Lifeline, South Coast (24 hours)
University of Wollongong’s counselling service
Youth Drug and Alcohol Service (12-24 year olds)
Drug and Alcohol Intake line (for adults)
65 2226

13-11-14
4221-3445
4254-1688
1300

For information about the harmful effects of alcohol, please go to
http://ndarc.med.unsw.edu.au/NDARCWeb.nsf/page/Fact%20Sheets

Sincerely,
Ranjani Utpala-Kumar
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Demographics
ID _________
Email ____________
Re-enter email (to ensure that there are no typos, please do not cut and paste) ___________
1. Are you:

Male

Female

2. How old are you?: ____________ years old
3. What is your current marital status? Tick one response only.
Single

Married or de facto or living with life partner

In a relationship

Divorced

Other

4. Where do you live during the current academic year?
Private home

Residence halls

Shared accommodation

Other

5. With whom do you currently live?
Alone

Spouse or partner

Roommate(s) or housemate(s)

Parent(s) or other relative(s)

Other
6. What is your current weight without clothes or shoes? _______kilograms OR ____pounds
7. What is your current height without shoes? __________centimetres OR ___________ feet/inches
8. Are you:

Undergraduate student

OR

Postgraduate student

9. Are you enrolled in a:
Bachelors Degree

Honours

Masters

Doctoral

Other

10. Which scheme were you recruited for this research through?
Psychology Research Participation Scheme

OR

UoW residence halls

11. What type of alcohol do you usually drink?
Beer

“Low alcohol” beer

Alco-pop (eg Smirnoff Ice/Breezers)

Wine

Wine coolers
Spirits (or mixed drinks)

No “usual” drink
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m-DDQ (as per Study 2)
Your drinking:
12. Consider a typical week during the last three months. How much alcohol, on average
(measured in number of drinks), do you drink on each day of a typical week?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

13. Consider a typical week during the last three months. Over how many hours do you drink the
above number of drinks?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

14. On average, during the last three months, how often have you consumed alcohol?
Never
Two to three times a month
Nearly every day
Less than once per month
Once or twice a week
Every day
About once a month
Three to four times a week
15. During the last three months, when you have consumed alcohol, how many drinks on average
did you typically consume on a given occasion? ________ drinks.
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Drinking Norms Rating Form (to estimate other students’ drinking)
Your estimate of a typical UoW student’s drinking.
1. How much alcohol, on average (measured in number of drinks), do you think a typical UoW student
(same sex as you) drinks on each day of a typical week?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

2. Over how many hours do you think a typical UoW student (same sex as you) drinks the above
number of drinks?
Monday

Tuesday

Wednesday

Thursday

Friday

Saturday

Sunday

3. On average, how often do you think a typical UoW student (same sex as you) drinks alcohol?
Never
Two to three times a month
Nearly every day
Less than once per month
Once or twice a week
Every day
About once a month
Three to four times a week
4. How many drinks on average do you think a typical UoW student (same sex as you) typically drinks
on a given occasion? ________ drinks.
5. How many times do you think a typical UoW student (same sex as you) drinks more than 4 drinks
in a row (regardless of time period)?
Never
Two to three times a month
Nearly every day
Less than once per month
Once or twice a week
Every day
About once a month
Three to four times a week
6. When drinking more than 4 drinks in a row, how many drinks do you think a typical UoW student
(same sex as you) typically has? ________ drinks.
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Readiness to change
Please read each sentence below carefully. For each one please tick the answer that best describes
how you feel.
Strongly

Disagree

Unsure

Agree

disagree

Strongly
agree

1. My drinking is okay as it is……..........

1

2

3

4

5

2. I am trying to drink less than I used to...

1

2

3

4

5

too much................................. ................

1

2

3

4

5

4. I should cut down on my drinking..........

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

about drinking less alcohol……................

1

2

3

4

5

9. My drinking is a problem ………........

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

3. I enjoy my drinking but sometimes I drink

5. It’s a waste of time thinking about my
drinking..... ....................... ................
6. I have just recently changed my drinking
habits ….......................................
7. Anyone can talk about wanting to do
something about drinking, but I am actually
doing something about it …………....
8. I am at the stage where I should think

10. It’s alright for me to keep drinking as I
do now ……………..................................
11. I am actually changing my drinking
habits right now........................ …...............
12. My life would still be the same, even if I
drank less........................ …........................
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Rutgers Alcohol Problems Index
Different things happen to people while they are drinking alcohol or because of their alcohol drinking.
Several of these things are listed below. Indicate how many times each of these things happened to
you within the last three months.
None

1-2

3-5

Over 5

times

times

times

1. Not able to do your homework or study for a test………………..

1

2

3

4

2. Got into fights with other people (friends, relatives, strangers)

1

2

3

4

on alcohol ………………..………………..………………..………….

1

2

3

4

4. Went to work or school high or drunk………………..……………

1

2

3

4

5. Caused shame or embarrassment to someone

1

2

3

4

6. Neglected your responsibilities………………..……………………

1

2

3

4

7. Relatives avoided you………………..………………..……………

1

2

3

4

1

2

3

4

1

2

3

4

stopped or cut down on drinking………………..………………..…...

1

2

3

4

11. Noticed a change in your personality………………..…………..

1

2

3

4

12. Felt that you had a problem with alcohol………………………..

1

2

3

4

13. Missed a day (or part of a day) of school or work………………

1

2

3

4

14. Wanted to stop drinking but couldn't………………..……………

1

2

3

4

remember getting to …….............………………..…………………...

1

2

3

4

16. Passed out or fainted suddenly………………..…………………

1

2

3

4

17. Had a fight, argument or bad feeling with a friend……...........

1

2

3

4

18. Had a fight, argument or bad feeling with a family member......

1

2

3

4

19. Kept drinking when you promised yourself not to……………....

1

2

3

4

20. Felt you were going crazy………………..………………..………

1

2

3

4

21. Had a bad time………………..………………..…………………..

1

2

3

4

22. Felt physically or psychologically dependent on alcohol...........

1

2

3

4

1

2

3

4

3. Missed out on other things because you spent too much money

8. Felt that you needed more alcohol than you used to in order to
get the same effect………………..………………..………………….
9. Tried to control your drinking (tried to drink only at certain times
of the day or in certain places, that is, tried to change your pattern
of drinking) ………………..………………..………………..…………
10. Had withdrawal symptoms, that is, felt sick because you

15. Suddenly found yourself in a place that you could not

23. Was told by a friend, neighbour or relative to stop or cut down
drinking………………..………………..………………..………………

206

Protective behaviours
During the last three months, if you "partied"/socialised, how often did you...
Always

Usually

Sometimes

Rarely

Never

1

2

3

4

5

set number of drinks……..…………………..

1

2

3

4

5

3. Choose not to drink alcohol……..……….

1

2

3

4

5

4. Use a designated driver……..……………

1

2

3

4

5

5. Eat before and/or during drinking……..…

1

2

3

4

5

1

2

3

4

5

you were having……..…………………..……

1

2

3

4

5

8. Pace your drinks to 1 or fewer per hour....

1

2

3

4

5

9. Avoid drinking games……..……………….

1

2

3

4

5

1

2

3

4

5

1. Alternate non-alcoholic with alcoholic
beverages……..…………………..……………
2. Determine, in advance, not to exceed a

6. Have a friend let you know when
you've had enough……..…………………..…
7. Keep track of how many drinks

10. Drink an alcohol look-alike (nonalcoholic beer, punch etc.)……..……………..
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Reasons to limit drinking
On the occasions when you choose NOT to drink at all or to LIMIT your drinking, how important is
each of the following reasons for you? Circle one response in each row
Not at all

Somewhat

Important

Very

important

Important

a. Drinking is against my religion………

1

2

3

4

b. Drinking is against my values……......

1

2

3

4

c. People in my family have had alcohol problems

1

2

3

4

d. I’m not old enough to drink legally…………

1

2

3

4

e. I’m going to drive…………….……...

1

2

3

4

f. It costs too much money………………

1

2

3

4

g. I don’t like the taste…………….……….…..

1

2

3

4

h. My friends don’t drink…………….………

1

2

3

4

i. I don’t want to disappoint someone I care about

1

2

3

4

j. I’m going on a date……………….…….

1

2

3

4

k. It bad for my health………………….…...

1

2

3

4

l. It interferes with my studying………..............

1

2

3

4

m. It interferes with my athletic activities…….……

1

2

3

4

n. I’ve decided to cut down…………........

1

2

3

4

o. I don’t want to lose control………….............

1

2

3

4

p. I recently drank too much…….....

1

2

3

4

q. I’ve had problems with alcohol….……...........

1

2

3

4

r. It’s fattening…………….……..............

1

2

3

4

s. Fear of getting caught…………...............

1

2

3

4

t. Experiencing negative consequences in the past

1

2

3

4

important
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Likelihood of help-seeking using Wechsler et al (1994) negative consequences
If you were to experience the following consequences as a result of your alcohol use, how likely is it
that you would seek help for your alcohol use? Circle one response in each row
Extremely
Extremely
Unlikely

Likely

1

2

3

4

5

6

7

1. Have a hangover……………..………..

1

2

3

4

5

6

7

2. Miss a class…….……..………………..

1

2

3

4

5

6

7

3. Miss work …….……..…………………..

1

2

3

4

5

6

7

4. Get behind in university work…...........

1

2

3

4

5

6

7

5. Do something you later regretted……..

1

2

3

4

5

6

7

did………..…………………..……………

1

2

3

4

5

6

7

7. Argue with friends……..………………

1

2

3

4

5

6

7

activity………………..……………………

1

2

3

4

5

6

7

9. Unsafe sex………………...………….

1

2

3

4

5

6

7

10. Damage property……...…………...

1

2

3

4

5

6

7

local police………...………….……...……

1

2

3

4

5

6

7

12. Get hurt or injured……...…………....

1

2

3

4

5

6

7

alcohol overdose………………...………

1

2

3

4

5

6

7

14. Have a relationship breakup……...…

1

2

3

4

5

6

7

15. Car accident……...………….……...…

1

2

3

4

5

6

7

16. Mild injury (requiring basic first aid)....

1

2

3

4

5

6

7

17. Fights……...………….……...………...

1

2

3

4

5

6

7

18. Emotional outbursts……...…………...

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

6. Forget where you were or what you

8. Engage in unplanned sexual

11. Get into trouble with the campus or

13. Require medical treatment for an

19. A sexual encounter without your
consent……...………….……...…………..
20. Periods of time that you could not
remember (blackouts) ……...………….....
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NORMATIVE FEEDBACK TEMPLATE
Here is some feedback based on the survey that you recently completed.
According to the information you provided, the number of occasions you drank (frequency) during the
last three months was __ (Question 16). The average amount you drank on each occasion (quantity)
was __ standard drinks (Question 17) and the number of times you reported consuming 4 or more
drinks in a row was __ (Question 18).
You also completed questions asking you to estimate the average frequency and quantity of alcohol
consumed by other university students.
You told us that you believed that the average student (same sex as you) drank __ (DNRF question
3) and during each occasion, s/he consumed __ drinks (DNRF question 4). You estimated that the
typical UoW student drinks more than 4 drinks in a row __ (DNRF question 5).
A survey of 2100 students at University of Wollongong (UoW) indicated that 6% did not drink
alcohol at all.
Of those students who said they drank alcohol, in the last three months:
The typical male student at UoW reported drinking 2.8 times a week. The average male student
typically consumes 5.5 drinks on each occasion. The average male student reported consuming 4 or
more drinks in a row 1.5 times a week.
The typical female student at UoW reported drinking 2.2 times a week. The average female student
typically consumes 4.5 drinks on each occasion. The average female student reported consuming 4
or more drinks in a row once a week.
INSERT GRAPHS HERE
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
Not at all
Slightly
Moderately
Useful
Useful
Useful
Useful

4
Very Useful

Copy “ID and Useful”, hit “reply” and paste the copied material into the email.
Enter the number that corresponds with how useful you thought the information was. For
example, if you thought it was “slightly useful”, copy the next two lines and type in 1 next to
Useful.
ID: ______ (student’s ID)
Useful:
th

You will receive the next e-postcard in the week commencing 19 of May 2008.

Thank you
Ranjani
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EXAMPLE OF NORMATIVE FEEDBACK PROVIDED TO A STUDENT
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WEEK ONE TEMPLATE
Standard Drinks - What is “one drink”?
A standard drink is any drink that contains approximately 10 grams of alcohol. Use the label on the
bottle, can or cask to find out how many standard drinks are inside the container.
But it can be difficult to work out if your drink is a standard drink because glass sizes are not the same
everywhere, and different drinks contain different proportions of alcohol per volume.
It can also be difficult to keep track of your drinking when containers such as jugs and casks are being
shared, when glasses are being topped up before they are empty and when drinks are mixed with
unknown quantities of alcohol, such as in cocktails and alcoholic punches.
Familiarise yourself with Standard Drinks Guide below so that you are better able to keep track of how
much you are drinking. Keeping track of your drinking is extremely important.
We will prompt you each week to recall how much you drank the preceding week. Each week,
when you receive these e-postcards, reflect back over the week - be really specific, ask yourself
questions like “what did I do Monday, Tuesday (and so on)? Did I go out? Who was I out with? Did I
have a drink? How much did I drink?” Each week, we will ask you to tell us how much you drank
in the week before – be honest with yourself. Do not underestimate how much you drink. If you are
having difficulty accurately recalling how much you drink from week to week we highly recommend
you keep notes on a daily basis about how much you are drinking.
INSERT STANDARD DRINKS GUIDE HERE
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very Useful
Useful
Useful
Useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the
copied material into the email. Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next
to Useful (Your ID should already be entered by the computer program). Further, reflect over
the past week and tell us how many standard drinks you had in the previous week (Friday May
th
nd
16 -Thursday May 22 ).
ID:
Useful:
Standard drinks in past week:
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WEEK ONE EXAMPLE

228

WEEK TWO TEMPLATE
Standard Drinks and risk of harm
In the last e-postcard we described what a standard drink is and asked you to monitor your drinking
using the standard drink unit.
In the original survey you completed, you indicated that over the past three months, you reported
drinking (Item 12) times a week.
This means that you have (7 minus response to Item 12) alcohol-free days per week.
(If more than 1 alcohol free day) Well done, by having alcohol-free days, you are giving your body a
chance to recuperate and allowing it to process the alcohol that you consume.
(If 0 alcohol-free days) In order to maintain good health in the long and short-term, we are advised to
have at least 1-2 alcohol free days per week.
Now that we’ve looked at how often you drink, lets look at how much you drink.
You reported that when you drink, you typically consume (Item 15) drinks. Further, you reported that
when you drink more than 4 drinks in a row, you typically consume (Item 17) drinks. Based on this
rate of drinking, your risk of harm is considered to be Risk level based on AAG**.
Low. At this level, there is only a minimal risk of harm and there may be health benefits for some of
the population.
Moderate. At this level, risk of harm in both long- and short-term is significantly increased beyond any
possible benefits.
High. At this level, there is substantial risk of serious harm and long- and short-term risk continues to
increase rapidly.
Health expert tips:
MEN should drink NO MORE than 4 standard drinks per day and have 1-2 alcohol free days per
week. For those of you who don’t drink daily and only have the occasional “big night”, this doesn’t
mean that you can “save up” all your week’s worth of drinking. Health experts say that men should
drink no more than 6 Standard Drinks on any one day.
WOMEN should drink NO MORE than 2 standard drinks per day and have 1-2 alcohol free days per
week. As “saving up” is not helpful, women should drink no more than 4 Standard Drinks on any one
day.
Drinking in excess of recommended low-risk levels can have harmful effects on the drinker's health.
These risks include short-term risks, such as injury, violence and accidental death, and long-term
risks such as cancer, cirrhosis of the liver, brain damage, memory loss and sexual dysfunction.
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very Useful
Useful
Useful
Useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the
copied material into the email. Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next
to Useful (Your ID should already be entered by the computer program). Further, reflect over
the past week and tell us how many standard drinks you had in the previous week (Friday May
rd
th
23 -Thursday May 29 ).
ID: ______
Useful:
Standard drinks in past week:

** Risk level was calculated in Excel spreadsheet based on AAG
Table 1. Summary of Guidelines for risk of harm in the short-term
Standard drinks on any one day
Low risk
Risky
Males
Up to 6,
7 to 10
no more than 3 days per week
Females
Up to 4,
5 to 6
no more than 3 days per week

High risk
11 or more
7 or more
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WEEK THREE INFREQUENT HEDS TEMPLATE
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WEEK THREE INFREQUENT HEDS EXAMPLE
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WEEK THREE FREQUENT HEDS TEMPLATE
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WEEK THREE FREQUENT HEDS EXAMPLE
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WEEK FOUR TEMPLATE
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WEEK FOUR EXAMPLE
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WEEK FIVE TEMPLATE
Protective behaviours
If you choose to drink alcohol, you can take steps to reduce the negative consequences
Are you thinking, “I’ve read this before”??? Well, that’s because you have! BUT WAIT, its NOT the
same information as last week. It’s just that these protective behaviours are so important that we put
in two emails about them.
In the survey that you completed, you reported that you:
 Select if Items 1-5 on Protective Behaviours Scale endorsed
GOOD ON YOU – looks like you have already identified some really good strategies that will enable
you to enjoy alcohol without experiencing negative consequences. Keep using these strategies every
time you drink.
Listed below are some other strategies that students use that you may not have thought of:
Remove ones that have already been listed above.
• Eat before you drink alcohol. It slows down absorption and helps decrease the stomach irritation
caused by alcohol. Mmmm…pizza…
• Eat while you are drinking. This will slow down your drinking pace and also fill you up. Don’t eat
too many salty chips or peanuts as these will make you drink more.
• Alternate non-alcoholic with alcoholic beverages: Have a ‘spacer’ (non-alcoholic drink) every
second or third drink.
• Determine, in advance, not to exceed a set number of drinks - Set a reasonable limit and stick to
it. Tell a friend what your limit is so that you are accountable to someone.
• Drink water between alcoholic drinks. This will help you deal with the dehydration that occurs with
alcohol use and that leads to the bad “day after” feelings.
• Choose not to drink alcohol: Everyone chooses not to drink alcohol sometimes. Abstaining for the
evening is always an option. Say “thanks but NO THANKS”
• Use a designated driver
• Put your glass down between sips – if you are holding the glass, you are more likely to drink
faster.
• Have at least TWO alcohol free days per week
• Be assertive and don’t get pressured into drinking more than you want to.
• Try to avoid drinking in rounds as you will be trying to keep up with the fastest drinker. If doing
rounds, consider drinking a low alcohol drink or skip a round.
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very Useful
Useful
Useful
Useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
th
week (Friday June 13 -Thursday June 19 ).
ID: «id»
Useful:
Standard drinks in past week:
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WEEK SIX TEMPLATE
Money - Have you thought of how much you spend on alcohol?
Lets do the sums on how much you have spent on alcohol in the past 12 months
You said that you drink (item 15) drinks on a typical day when you are drinking and that you drink
alcohol (Item 14).
Based on this information, you consumed Drinks per year calculated based on Item 14 drinks in the
past 12 months.
Assuming you spend a minimum of $2.00 (AUD) per standard drink consumed at home, this means
you would have spent $ (drinks per year x 2) on alcohol over the past 12 months.
If you drink in a pub or hotel, the cost of alcohol is even more. You told us that you prefer to drink Item
11. If we assume the minimum cost of Item 11 in a pub or hotel is «cost_of_usual_drink»** (do I hear
you say, “if only it was THAT cheap?”), you would have spent $ (drinks per year x cost of usual drink)
on alcohol over the past 12 months.
Of course we all know that paying «cost_of_usual_drink» for Item 11 at a bar/pub is pretty cheap and
probably only during Happy Hour after which you are paying nearly double this amount to drink in a
bar or a pub. So lets face it… these calculations are only conservative estimates, which do NOT
include calculations of when you drink more than (item 15) drinks on a typical day. Therefore, it
is highly likely that these calculations may be significantly less than what you actually spend on
alcohol. And lets not forget cover charges, cost of mixers, taxis, days off work sick because you are
hung-over…all this together COSTS YOU MONEY!
If you continue drinking at the rate that you indicated, you will spend
«cost_per_year_based_on_usual_drink» on alcohol in a year.
Let us consider what else you could do with this money…
• Groceries per month – from • iPod Nano - $200
• New clothes every season –
$175
from $240 (based on saving
$20 a week for 12 weeks)
• Petrol per month – from
$260

• Textbooks for one
session –approx $400

• 60GB iPod/iPod Touch/
Nintendo Wii - $400

• Full day at a Spa – from
$400

• Jetstar Sydney to
Bali/Phuket return - $450

• Most gyms annual
membership – from $700

• Playstation III - $800

• iPhone (outright) - $899

• New laptop – from $1400

Want some extra cash? Consider drinking less and save some money…

Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very
useful
useful
useful
useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
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Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
th
week (Friday June 20 -Thursday June 26 ).
ID: «id»
Useful:
Standard drinks in past week:

** cost of usual drink was based on an average cost of these drinks at various drinking
establishments frequented by students in the university area
Drink
Beer
Wine
Alco-pop (eg Smirnoff Ice/Breezers)
Spirits (or mixed drinks)
No usual drink

Price
$3
$4.50
$6
$6
$6
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WEEK SEVEN TEMPLATE
Empty calories
Want to get rid of your muffin top or love handles?
In the survey that you completed, you indicated that “It’s fattening” is Response to Item 17 on
Reasons to Limit Drinking scale reason if you were to choose to limit your drinking.
If response is “Somewhat/Very Important”, then state “As gaining weight appears to be an issue for
you, you might like to consider the number of calories you are adding to your daily intake by drinking
alcohol at your current level.”
If response is “Not at all Important”, then state “While gaining weight does not appear to be an issue
for you, take a moment to consider the number of calories you are adding to your daily intake.”
Alcohol = Empty Calories
Alcohol contains seven calories per gram and contains little in the way of other nutrients, so replacing
a meal with alcohol isn’t a good idea.
You reported that your preferred drink is Item 11 and «Usual_drink_calories»**. Based on your report
of drinking Item 15 drinks per typical drinking day, you obtain Item 15 x usual drink calories calories
per drinking day. Given that you drink Item 14 times a week, that’s an average of Item 14 x calories
per drinking day calories per week.

Remember though that the above is just an estimate – most mixed drinks have more calories than
this. Also, don’t forget the calories contained in popular mixers like coke, sprite, red bull and so on.
Also, alcohol increases your blood sugar levels making you feel hungry. Unfortunately it’s normally at
times when the only food available is junk food. The values below are examples of the calories you
are likely to consume during or after a night out.
Small packet of chips
130
Packet of nuts
300
Medium fries
382
Big Mac
540
It is worth noting that these calories are IN ADDITION to the calories you acquire from eating food at
regular meal times.

So if you are planning to lose weight, then cutting down your drinking is a good idea.
And even if you are not planning to lose weight, if you keep drinking at your current level, you are at a
risk of developing some serious love handles or a sizeable muffin top.
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very
useful
useful
useful
useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
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For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
rd
week (Friday June 27 -Thursday July 3 ).
ID: «id»
Useful:
Standard drinks in past week:

** usual drink calories were calculated using the below:
Drink
Beer
Wine
Alco-pops (Breezer/Smirnoff Ice)
Spirits/mixed drinks
No usual drink

Avg Calories
150
130
225
65
150
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WEEK SEVEN “IT IS FATTENING IMPORTANT” EXAMPLE
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WEEK SEVEN “IT IS FATTENING NOT IMPORTANT” EXAMPLE
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WEEK EIGHT TEMPLATE
Blood Alcohol Content - The point where the fun starts to go downhill.
At lower blood alcohol levels, people still get a buzz from drinking and, while some negative
consequences are present, they are much less pronounced than at higher blood alcohol levels. When
you exceed a Blood Alcohol Content (BAC) of .05 to .06, the positive effects of alcohol become less
positive and the negative effects become more negative. This is the known as the point of
diminishing returns.
You indicated that you are «Gender» and weigh «Weight_kgs» kgs. In the survey, you reported that
when you have more than 4 drinks in a row, you typically have Item 17 drinks in a period of Item 18
hours.
Based on this information, when you drink more than 4 drinks on one occasion, your BAC calculates
to approximately «BAC»**.
**Blood alcohol content (BAC) was calculated as per Borsari and
If you are driving, in NSW, it is
Carey (2005):
illegal to drive if your Blood Alcohol
BAC = [(consumption/2) x (GC/weight)] - (.016 x hours),
Content (BAC), that is the amount
where consumption = number of drinks consumed in the drinking
of alcohol in your blood, is more
session (typical or peak), hours = number of hours over which the
than .05. If you are on your Pdrinks were consumed, weight = weight in pounds, and GC =
plates, your BAC has to be 0.00.
gender constant (9.0 for women and 7.5 for men).
Compared to when the BAC is .00:
At .05, you are twice as likely to have an accident.
At .085, you are four times as likely to have an accident.
At .15, you are 25 times as likely to have an accident.
Furthermore, did you know that:
At .30, most people will lose consciousness.
At .40, most people will become comatose and may die.
Even if you are not driving, a BAC of over .05 affects your reflexes, coordination, reaction times, and
ability to concentrate.
Be smart, if you choose to drink, pick a limit ahead of time that will keep you at or below .05.
Of course, the smartest choice you can make is Don’t Drink and DRIVE.
Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very
useful
useful
useful
useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
th
week (Friday July 4 -Thursday July 10 ).
ID: «id»
Useful:
Standard drinks in past week:
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WEEK NINE TEMPLATE
Alcohol and mood - Feeling low? Have a drink and that’ll cheer you up. Or will it?
You told us that:
• You (Item
• You (Item
• You (Item
• You (Item

2 DMQ) drink to forget about your problems
9 DMQ) drink to forget your worries
13 DMQ) drink to cheer up when you're in a bad mood
19 DMQ) drink because it helps you when you feel depressed or nervous

If alcohol is not used as a coping strategy, “From your responses it seems that you do not often
use alcohol to manage your mood. Good on you. Following is some information about the impact that
alcohol has on mood that you might find interesting for your own general knowledge.”
If alcohol used as a coping strategy, “From your responses it seems that you tend to use alcohol to
manage your mood. Please read on for some information about the impact that alcohol has on mood.”
Alcohol can make most people feel more relaxed and talkative. Many people will have a drink to
loosen up and unwind after a tough day. However, these positive effects are only seen when you
drink small amounts.
Alcohol is a depressant. After the initial positive experience, or after large amounts drink, people often
get depressed and/or very upset. Your mood before you start drinking can affect your behaviour. If
you are already feeling low or angry, alcohol can make it worse. It can lead you to act aggressively,
getting you into trouble.
Check your mood. If you are angry or depressed, reaching higher blood alcohol levels tends to cause
you to focus more on those emotions. It has to do with the brain’s decreasing ability to manage
emotions and process information when you are intoxicated.
While alcohol can be a way to manage your mood, it is not THE way. Most people think that it is THE
way because it is often very easy to access alcohol and drinking requires very little work on our part.
Therefore, if you know that you tend to use alcohol as a mood manager, then it is important to
develop alternative strategies. It is easy to fall into a pattern of using alcohol to manage your mood
and before you are aware of it this becomes a habit that is difficult to change.
So when you are feeling low, sad, irritable or angry, if you feel like reaching for a drink,
consider other alternatives. Do things that will lift your mood WITHOUT the aftermath.
To help identify things that work for you, think about activities that usually make you feel good about
yourself. These do not have to be special activities – just things that you like doing. Make it a habit to
do at least one thing for yourself EVERY day and when you are feeling particularly low and feel like a
drink, do your pleasurable activity and wait for the urge to grab a drink pass.
Here is a list to get you started:
 Getting some exercise - walking, swimming, yoga, dancing, golf or a gym workout can help
relieve mental tension, as well as muscle tension.
 Catch up with friends in a non-drinking setting – go to the movies, go bowling, go to a nice
restaurant talk about why you are angry/upset
 Watch your favourite comedy/TV show/movie
 Try some relaxation exercises – deep breathing, meditating, taking a bath – whatever works
for you
 Help someone in need – you will be surprised as to how good you will feel about yourself
The list of alternatives to drinking is ENDLESS! Drinking is one option to help you feel better – but the
effects are short-lived and expensive. Explore all the other options you have and don’t let alcohol
become the way you manage your emotions!
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Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very
useful
useful
useful
useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
th
week (Friday July 11 -Thursday July 17 ).
ID: «id»
Useful:
Standard drinks in past week:
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WEEK NINE “SOMETIMES USE ALCOHOL TO REGULATE MOOD”
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WEEK TEN TEMPLATE
Alcohol and choice - You can choose NOT to drink anytime
You indicated that some of the reasons why you sometimes choose to limit your drinking are
as follows:
 List all items endorsed as Somewhat important/Important/Very important on Reasons to Limit
Drinking scale
Some reasons that your peers use for not wanting to drink are:
•
•
•
•
•
•
•
•
•
•
•

You really don’t want to
You have a lot of assignments or studying to do
You have to get up early for class or work
You’re upset, angry, depressed or just plain bored (you may want to drink when you are feeling
like this, but why not use some of the strategies that we identified last week?)
There is a chance of sexual activity you don’t want or may later regret
You aren’t feeling well (and no matter what anyone says, shooting brandy or tequila isn’t gonna
make you feel any better)
You’re taking prescription, over-the-counter medication, or other drugs. Many medications
interact with alcohol; ask your health care provider for guidance.
You’re pregnant or think you might be
You’ll be driving
The host ran out of limes and salt for the margaritas and has substituted Gatorade with a potato
chip chaser
The menu this evening boasts a mixed drink called the “Doom and Destruction Daiquiri”

Now, please reply to this email to tell us how useful you thought this information was.
1. How useful did you find the information that has been provided?
0
1
2
3
4
Not at all
Slightly
Moderately
Useful
Very
useful
useful
useful
useful
Copy “ID, Useful and Standard drinks in past week” from below, hit “reply” and paste the copied
material into the email.
Please do NOT change the subject field when replying.
Enter the number that corresponds with how useful you thought the information was.
For example, if you thought it was “slightly useful”, copy the next three lines and type 1 next to Useful
(Your ID should already be entered by the computer program).
Further, reflect over the past week and tell us how many standard drinks you had in the previous
th
th
week (Friday July 18 -Thursday July 24 ).
ID: «id»
Useful:
Standard drinks in past week:
This has been the last e-postcard that you will receive as part of this study.
You will receive the link to Survey 2 next week. Please ensure that you complete it within the
week.
th
You will receive the link to Survey 3 on the 27 of October 2008 (12 weeks after completing
survey 2).
Once you complete Survey 3, you will be contacted to arrange a time to collect your UniShop
voucher (or rent reduction if you are at I-House).
I’d like to thank you again for your participation and hope that you will be able to complete the
next two surveys.
Ranjani
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